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Description
BACKGROUND

[0001] The present disclosure is related to a method
for administration of IgG preparations by the intradermal
(ID) route to a patient in need thereof and a composition
for administration of IgG preparations by the ID route to
a patient.

Description of the Related Art

[0002] Immunoglobulin G (IgG) is the most abundant
immunoglobulin isotype in human serum, comprising ap-
proximately 80% of all immunoglobulins. IgG prepara-
tions are indicated for the treatment of various diseases
such as primary immunodeficiency, in particular congen-
ital agammaglobulinaemia and hypogammaglobulinae-
mia, idiopathic thrombocytopenic purpura, as an adju-
vant in the treatment of Kawasaki’'s Disease and in trans-
plant of bone marrow, hypogammaglobulinaemia asso-
ciated with chronic lymphocyte leukaemia as part of HIV
infection treatment in pediatric patients, among others.
[0003] The PCT patent application WO 2005/086773
A2 discloses formulations comprising one or more sub-
stances for intradermal delivery, wherein such substanc-
es are monoclonal antibodies of the IgG family for the
treatment and the prevention of autoimmune and inflam-
matory diseases which include immunodeficiencies such
as HIV-I and -Il. Such formulations are delivered by in-
tradermal methods of administration which comprise
microneedle-based injection.

[0004] Scott B et al. (Scott A. Burton et al. "Rapid in-
tradermal delivery of liquid formulations using a hollow
microstructured array" Pharm. Res. Vol. 28, no. 1, p.
31-40) discloses an IgG formulation at 57 mg IgG/ml.

SUMMARY

[0005] The present invention refers to a composition
comprising IgG for use in the treatment of an immuno-
deficiency in a subject in need thereof by intradermal
administration (ID) route using a removable ID device
comprising needles wherein the IgG composition has an
IgG concentration of 15% to 30% (w/v) and a pH of the
IgG composition is from 4.5 to 8.0.

[0006] In some embodiments of the composition, the
pH is about 6.5.

[0007] In some embodiments, wherein the volume of
the 1gG composition is up to 10 mL per skin delivery site,
more prefereably the volume of the IgG composition is
between 2 mL and 8 mL per skin delivery site. Even more
prefereably the volume of the IgG compositionis between
4 mL and 6 mL per skin delivery site.

[0008] In some embodiments of the composition, the
IgG preparation comprises one or more additional plas-
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ma proteins.

[0009] Insome embodiments, the subjectis a pediatric
patient.

[0010] In some embodiments, the subject is a non-

pediatric patient.
BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The present disclosure is described below in
reference to the following figures.

FIG. 1shows aline graph of plasma human IgG phar-
macokinetics at 0-24 h in young farm pigs that were
administered an IgG preparation (20 mg/kg) by the
IV (n=4), SC (n=4) and ID (n=3) routes.

FIG.2shows aline graph of plasma human IgG phar-
macokinetics at 0-240 h in young farm pigs that were
administered an IgG preparation (20 mg/kg) by the
IV (n=4), SC (n=4) and ID (n=3) routes

DETAILED DESCRIPTION

[0012] At present there is high demand for immu-
noglobulin G (IgG) which is polyvalent with a wide spec-
trum of human antibodies and has total functionality (neu-
tralizing capacity, opsonization, half-life conserved), with
intact molecules (integrity of the crystallizable Fc frag-
ment) and a normal distribution of IgG subclasses iden-
tical or equivalent to natural plasma.

[0013] The usualroutes for the therapeutic administra-
tion of IgG preparations include intravenous (IV), subcu-
taneous (SC) and intramuscular (IM). In addition, 1gG
may be administered by other routes such as the oral,
nasal (inhaled) or topical routes. IV administration has
become the standard approach for IgG supplementation
in many countries, including the United States.

[0014] However, although IV administration offers the
most useful therapeutic indications, for example, for the
treatment of primary immunodeficiencies or for variable
common immunodeficiency (deficit of IgG and IgA sub-
classes), secondary or acquired immunodeficiencies (for
example infection by viruses such as cytomegalovirus,
herpes zoster, human immunodeficiency) and diseases
of an autoimmune origin (thrombocytopenic purpura, Ka-
wasaki’s Syndrome, for example), delivery of plasma-
derived protein therapies such as IgG (Immune globulin
G) to patients by IV administration route can be associ-
ated with infusion-related adverse effects such as flush-
ing, fever, chills and diarrhea. 1V infusions also require
trained and qualified personnel to administer.

[0015] The current primary alternative to IV adminis-
tration route for patients for IgG is the subcutaneous (SC)
route. However, the SC route has been associated with
slow progression to peak plasma concentration (T ,4x),
low plasma area-under-curve (AUC), as well as pain and
discomfort.

[0016] The intradermal (ID) route, also known as
transdermal delivery or percutaneous permeation, is a



3 EP 3 202 393 B1 4

non-invasive delivery route which is advantageous for
the administration of many drugs and/or biologics. ID de-
livery also overcomes many of the challenges associated
with subcutaneous injection by greatly reducing patient
discomfort, needle anxiety, risk of accidental needle stick
injury to the personnel administering the injection and
issues surrounding sharps disposal. In addition, ID sys-
tems allow for self-administration, provide sustained re-
lease of drugs and/or biologics for periods of time up to
one week, and improve patient compliance. Further-
more, ID delivery systems are generally inexpensive.
[0017] Despitethese manyadvantages, the ID delivery
of drugs is confined to classes of molecules compatible
with absorption through the skin. Delivery of therapeutic
proteins is not typically viable with traditional ID delivery,
as the skin provides an effective protective barrier to
these molecules even in the presence of absorption-en-
hancing excipients. For example, it has been difficult to
exploit the ID route to deliver macromolecules.

[0018] In addition, although much progress has been
made in the development of systems for ID delivery, most
commercially available devices that provide ID delivery
of liquid formulations remain confined to relatively small
volumes, typically less than 200 pL. This makes the in-
tradermal systems not to be considered as a viable al-
ternative for IgG therapy in which grams of proteins have
to be administered daily.

[0019] However, Burton et al. (Burton S.A. etal., Phar-
maceutical Research, Vol. 28, Issue 1, pp. 31-40, (2011))
disclosed intradermal delivery into swine of up to 1.5 mL
of a variety of formulations including a polyclonal anti-
body at a concentration of 57 mg/mL during 5-20 minutes
using a microneedle delivery device. The amount of pol-
yclonal antibody delivered with this system (approxi-
mately 85 mg) is still very low to be considered as an
option for IgG therapy in which, for example, a patient
with myositis is typically prescribed with 0.4 to 40 gm/kg
over five days, which can be repeated every 4-6 weeks.
[0020] The present disclosure provides a method for
ID administration of plasma proteins in general and IgG
in particular. The method of the present disclosure over-
comes the above-mentioned problems and limitations.

Composition

[0021] Insomeembodiments, the compositionisalgG
for use in the treatment of an immunodeficiency in a sub-
ject in need thereof by intradermal (ID) route using a re-
movable ID device comprising needles wherein the IgG
composition has a concentration of IgG between 15%
and 30% (w/v) and a pH of the IgG composition is from
4.5 to 8.0. In some embodiments, the composition for
treating immunodeficiency has a pH of about6.5. In some
embodiments, the immunodeficiency is primary immun-
odeficiency. In some embodiments, the immunodeficien-
cy is primary immunodeficiency in a pediatric patient.

[0022] In some embodiments, the pH is about 4.5,
4.75, 5.0, 5.25, 5.5, 5.75, 6.0, 6.25, 6.5, 6.75, 7.0, 7.25
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7.5, 7.75 or 8.0. In some embodiments, the pH is about
6.5. The pH of the IgG preparation does not cause scab-
bing of the skin atadministration site and is well tolerated.
[0023] In some embodiments, the composition is de-
livered at a skin delivery site that is proximal to where
treatment is desired. In some embodiments, the compo-
sition is delivered at a skin delivery site that is distal to
where treatment is desired. In some embodiments, the
skin delivery site is where it is convenient to administer
a drug. In some embodiments, the skin delivery site is
where it is convenient to administer a drug and proximal
to where treatment is desired. In some embodiments, the
skin delivery site is where it is convenient to administer
a drug and distal to where treatment is desired. In some
embodiments, the skin delivery site is convenient for self-
administration. In some embodiments, the skin delivery
site is convenient for drug administration for the person
administering a drug.

[0024] In some embodiments, the composition is ad-
ministered at a volume of up to about 10 mL per site. In
some embodiments, the volume is between about 2 mL
and about 8 mL per site. In some embodiments, the vol-
ume is between about 4 mL and about 6 mL per site. In
some embodiments, the volume is about 0.25, 0.5, 0.75,
1,2,3,4,5,6,7,8,9,10,11,12,13, 14 or 15 mL per site.
[0025] In some embodiments, the volume is depend-
ent on the injection solution characteristics. In some em-
bodiments, the volume is dependent on the viscosity of
the IgG preparation. In some embodiments, the volume
is dependent on the IgG concentration in the 1gG prep-
aration. In some embodiments, the volume is dependent
on the limitation of the selected ID injection device.
[0026] In some embodiments, the duration and fre-
quency of administration of the composition depend on,
without limitation, the amount of IgG administered, how
rapidly the IgG preparation is administered and the phar-
macokinetics and pharmacodynamics of the IgG prepa-
ration. For example, in some embodiments, the duration
of treatment can range from about 1 day to about 28
days. In some embodiments, the duration of treatment
can be for about 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27 or
28 days. In some embodiments, the duration of treatment
can be for about 1 week to about 52 weeks. In some
embodiments, the duration of treatment can be for about
5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21, 22, 23, 24, 25, 26, 27, 28, 29 or 30 weeks. In some
embodiments, the duration of treatment is indefinite, for
example, the lifetime of a patient. In some embodiments,
the frequency of administration is daily. In some embod-
iments, the frequency of administration is once, twice,
thrice or four times daily. In some embodiments, the fre-
quency of administration is daily and the duration of treat-
ment is indefinite. In some embodiments, the frequency
of administration is once, twice, thrice or four times daily
and the duration of treatment is indefinite.

[0027] In some embodiments, the composition com-
prises an IgG preparation for the treatment of a disease.
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In some embodiments, the disease comprises primary
immunodeficiency. In some embodiments, the primary
immunodeficiency comprises congenital agammaglob-
ulinaemia and hypogammaglobulinaemia and idiopathic
thrombocytopenic purpura. In some embodiments, the
primary immunodeficiency is a pediatric primary immu-
nodeficiency. In some embodiments, the pediatric prima-
ry immunodeficiency is hypogammaglobulinaemia asso-
ciated with chronic lymphocyte leukaemia. In some em-
bodiments, the pediatric primary immunodeficiency is hy-
pogammaglobulinaemia associated with chronic lym-
phocyte leukaemia as part of HIV infection treatment in
pediatric patients.

[0028] In some embodiments, the immunodeficiency
is a variable common immunodeficiency. In some em-
bodiments, the variable common immunodeficiency is
deficiency of the IgG subclass. In some embodiments,
the immunodeficiency is a secondary or acquired immu-
nodeficiency. In some embodiments, the secondary or
acquired immunodeficiency is due to infection, for exam-
ple, by viruses such as cytomegalovirus, herpes zoster
virus, human immunodeficiency virus. In some embodi-
ments, the secondary or acquired immunodeficiency is
due to a disease of autoimmune origin, for example,
thrombocytopenic purpura, Kawasaki’'s Syndrome. In
some embodiments, the IgG preparation can be used as
an adjuvant in the treatment of Kawasaki’s disease and
in bone marrow transplant.

[0029] In some embodiments, the age of the subject
is from about 18 years to about 70 years. The age of the
subject may be 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60,
65 or 70 years. In some embodiments, the age of the
subject is lower than about 18 years. In some embodi-
ments, the age of the subject is higher than about 70
years. In some embodiments, the composition enables
treatment of pediatric patients. In some embodiments,
the age of the pediatric patient can range from about 1
day to about 18 years. In some embodiments, the sex of
the subject is a male. In some embodiments, the sex of
the subject is a female.

[0030] In some embodiments, the composition can be
administered in a hospital, a nursing home, an old age
home or a pediatric care facility. In some embodiments,
the composition can be administered at home. In some
embodiments, the composition can be self-administered,
administered by a health care worker or administered by
a family member.

EXAMPLES

Example 1. Administration of an IgG preparation to pigs
via IV, SC and ID

[0031] Young farm pigs (20-25 kg) were administered
with 1gG (20 mg/kg) by the IV (n=4), SC (n=4) and ID
(n=3) routes. Venous blood samples were obtained at 2,
30 and 60 min; 3 and 6 hours and then daily for 10 days
after IgG administration for measurement of human-spe-
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cific IgG by immunoassay.

[0032] As showninFIG. 1, the ID route had faster up-
take of 1gG into the plasma compartment as compared
to the SC route. The plasma concentration of IgG ap-
proached C,,, within 1 hour after administration by the
ID route, whereas C,,,, for the SC route was not achieved
for 24 hours. FIG. 1 and FIG. 2 show the time course of
plasma IgG after administration by IV, ID and SC routes.
The same plasma pharmacokinetic data are shown 0-24
hours (FIG. 1) as well as on a compressed X-axis over
10 days (FIG. 2). Clearly, 24 hours onwards in this ex-
perimental model, the plasma levels of IgG are similar
irrespective of the route of administration. Thus, the elim-
ination half-life (T'2) for all three routes is very similar.

Example 2. Influence of IgG preparation pH on the de-
livery site

[0033] To evaluate the influence of the IgG preparation
pH on the delivery site, 2 mL of Gamunex® and IGSC
20% IgG formulations (Grifols Therapeuctics Inc., USA)
both at pH 4.0, and IGIM-S/D (Grifols Therapeuctics Inc.,
USA) at pH 6.5, were administered to young farm pigs.
[0034] Three days following 2 mL administration of
IgG, the low pH administration causes scabbing of the
skin at administration site whereas neutral pH 1gG ap-
pears to have good tolerability.

Example 3. Pediatric treatment

[0035] The method according to the presentdisclosure
can be used for treating a pediatric patient with a primary
immunodeficiency. The weight of the patient is about 25
kg. The typical dose range for such a patientis about 300
to about 800 mg/kg body weight over about 4 weeks.
This does can be achieved using the present method
with one ID administration of about 2 mL or about 4 mL
of a concentrated IgG preparation. The concentrated IgG
preparation has a concentration of IgG of about 16.5%
or about 20% (w/v).

Claims

1. Composition comprising IgG for use in the treatment
of an immunodeficiency in a subject in need thereof
by an intradermal (ID) route using a removable ID
device comprising needles wherein the IgG compo-
sition has an IgG concentration of 15% to 30% (w/v)
and a pH of the IgG composition is from 4.5 to 8.0.

2. Composition for use according to claim 1, wherein
the pH of the IgG composition is 6.5.

3. Composition for use according to claim 1, wherein
the volume of the IgG composition is up to 10 mL
per skin delivery site.
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Composition for use according to claim 3, wherein
the volume of the IgG composition is between 2 mL
and 8 mL per skin delivery site.

Composition for use according to claim 3, wherein
the volume of the IgG composition is between 4 mL
and 6 mL per skin delivery site.

Composition for use according to claim 1, wherein
the IgG composition comprises one or more addi-
tional plasma proteins.

Composition for use according to claim 1, wherein
the subject is a pediatric patient.

Composition for use according to claim 1, wherein
the subject is a non-pediatric patient.

Patentanspriiche

1.

IgG umfassende Zusammensetzung zur Verwen-
cﬂmg bei der Behandlung eines Immundefekts bei
einer Person, die dessen bedarf, durch einen intra-
dermalen (ID) Weg unter Verwendung einer entfern-
baren ID-Vorrichtung, die Nadeln umfasst, wobei die
IlgG-Zusammensetzung eine IgG-Konzentration von
15 % bis 30 % (w/v) aufweist und ein pH-Wert der
IlgG-Zusammensetzung von 4,5 bis 8,0 betragt.

Zusammensetzung zur Verwendung nach Anspruch
1, wobei der pH-Wert der IgG-Zusammensetzung
6,5 betragt.

Zusammensetzung zur Verwendung nach Anspruch
1, wobei das Volumen der IgG-Zusammensetzung
bis zu 10 ml pro Hautabgabestelle betragt.

Zusammensetzung zur Verwendung nach Anspruch
3, wobei das Volumen der IgG-Zusammensetzung
zwischen 2 mL und 8 mL pro Hautabgabestelle liegt.

Zusammensetzung zur Verwendung nach Anspruch
3, wobei das Volumen der IgG-Zusammensetzung
zwischen 4 mL und 6 mL pro Hautabgabestelle liegt.

Zusammensetzung zur Verwendung nach Anspruch
1, wobei die IgG-Zusammensetzung ein oder meh-
rere zusatzliche Plasmaproteine umfasst.

Zusammensetzung zur Verwendung nach Anspruch
1, wobei die Person ein padiatrischer Patient ist.

Zusammensetzung zur Verwendung nach Anspruch
1, wobei die Person ein nicht padiatrischer Patient
ist.
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Revendications

Composition comprenant de la IgG destinée a étre
utilisée dans le traitement d’'une immunodéficience
chez un sujet qui en a besoin, par une voie intrader-
mique (ID) en utilisant un dispositif ID amovible com-
prenant des aiguilles, dans laquelle la composition
de IgG a une concentration de 19G de 15% a 30%
(p/v) et un pH de la composition de IgG est de 4,5 a
8,0.

Composition destinée a étre utilisée conformément
a la revendication 1, dans laquelle le pH de la com-
position de IgG est de 6,5.

Composition destinée a étre utilisée conformément
a la revendication 1, dans laquelle le volume de la
composition de IgG va jusqu’a 10 ml par site d’ad-
ministration cutanée.

Composition destinée a étre utilisée conformément
a la revendication 3, dans laquelle le volume de la
composition de IgG est compris entre 2 ml et 8 ml
par site d’administration cutanée.

Composition destinée a étre utilisée conformément
a la revendication 3, dans laquelle le volume de la
composition de IgG est compris entre 4 ml et 6 ml
par site d’administration cutanée.

Composition destinée a étre utilisée conformément
alarevendication 1, dans laquelle la composition de
IgG comprend une ou plusieurs protéines plasmati-
ques supplémentaires.

Composition destinée a étre utilisée conformément
a la revendication 1, dans laquelle le sujet est un
patient pédiatrique.

Composition destinée a étre utilisée conformément
a la revendication 1, dans laquelle le sujet est un
patient non pédiatrique.
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