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COMBINATION THERAPY WITH ANTIBODY-DRUG CONJUGATES AND
HYALURONIDASES

FIELD OF THE INVENTION

The inventions herein relate to compositions, combination dosing regimen comprising
administering an antibody-drug conjugate and hyaluronidase, and methods of treating or

preventing diseases using such compositions and dosing regimen.
INCORPORATION BY REFERENCE OF SEQUENCE LISTING

An electronic version of the Sequence Listing is filed herewith, the contents of which are
incorporated by reference in their entirety. The electronic file was created on December 2, 2024,

is 101.3 kilobytes in size, and is titled 063995-5121.xml.
BACKGROUND

Patient surveys have shown that the majority of patients would prefer to receive a long-
acting injectable regimen at fewer intervals rather than taking intravenous injections. Currently,

all available antibody-drug conjugates are administered via intravenous administration.

A safety concern when treating patients with injectable suspensions is injection site
reactions. Combining an antibody-drug conjugate with other drug products can alter the injection
site reaction profile of an antibody-drug conjugate. Combining an antibody-drug conjugate with

other drug products also may alter the pharmacokinetic (pK) profile of an antibody-drug conjugate.

Long-acting injectable treatments are limited by patient experience and side effects.
Achieving an injectable suspension with a high concentration of drug in order to dose less
frequently and overcome the non-compliance problem with treatment regimens, whilst
maintaining product stability, avoiding drug-drug interactions, and avoiding patient side effects is

desirable.

There is a need in the art for a treatment and prevention with antibody-drug conjugates that

can be dosed at fewer intervals without increasing injection site reactions.
SUMMARY

Provided are combination dosing regimens, comprising administering hyaluronidase; and
administering an antibody-drug conjugate. Also provided are methods of treating or preventing
breast cancer or urothelial cancer, comprising administering to a patient in need of treatment or
prevention the combination dosing regimen as described herein. Provided are combinations and

kits, comprising a composition comprising a soluble hyaluronidase; and antibody-drug conjugate.
1



WO 2025/188901 PCT/US2025/018582

Soluble hyaluronidase can be administered with an antibody-drug conjugate to allow a
larger amount of antibody-drug conjugate to be administered to a patient at in a single dose than
the amounts of antibody-drug conjugate administered alone. Thus, methods, regimens, and

combinations provided herein can be administered less frequently.

In an aspect of the present disclosure, a combination dosing regimen is provided. In an
embodiment, the combination dosing regimen includes administering a soluble hyaluronidase, and
administering an antibody-drug conjugate. The soluble hyaluronidase may be a soluble PH20
hyaluronidase such as, for example, rHuPH20. In an embodiment, the hyaluronidase has the
sequence set forth as residues 36-482 set forth in SEQ ID NO: 1 (i.e., SEQ ID NO: 4) or 36-483
set forth in SEQ ID NO: 1 (i.e., SEQ ID NO: 46) or has at least 98% sequence identity to the
sequence set forth in SEQ ID NO: 4 or SEQ ID NO: 46. In an embodiment, the soluble
hyaluronidase comprises amino acids 36-464 of SEQ ID NO: 1, or comprises a sequence of amino
acids that has at least 85% sequence identity to a sequence of amino acids that contains at least
amino acids 36-464 of SEQ ID NO:1, and retains hyaluronidase activity. In an embodiment, the
soluble hyaluronidase comprises a sequence of amino acids that has at least 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% sequence identity to a sequence of
amino acids that contains at least amino acids 36-464 of SEQ ID NO:1 and retains hyaluronidase

activity.

In an embodiment, the soluble hyaluronidase has (a) amino acids set forth as residues 36-
465 of SEQ ID NO: 1, 36-466 of SEQ ID NO: 1, 36-467 of SEQ ID NO: 1, 36-468 of SEQ ID
NO: 1, 36-469 of SEQ ID NO: 1, 35-470 of SEQ ID NO: 1, 36-471 of SEQ ID NO: 1, 36-472 of
SEQ ID NO: 1, 36-474 of SEQ ID NO: 1, 36-475 of SEQ ID NO: 1, 36-476 of SEQ ID NO: 1, 35-
477 of SEQ ID NO: 1, 36-478 of SEQ ID NO: 1 (i.e., SEQ ID NO: 8), 36-479 of SEQ ID NO: 1
(i.e., SEQ ID NO: 7), 36-480 of SEQ ID NO: 1 (i.e., SEQ ID NO: 6), 36-481 of SEQ ID NO: 1
(i.e., SEQ ID NO: 5), 36-482 of SEQ ID NO: 1 (i.e., SEQ ID NO: 4), 36-483 of SEQ ID NO: 1
(ie., SEQ ID NO: 46), 35-484 of SEQ ID NO: 1, 36-485 of SEQ ID NO: 1, 36-486 of SEQ ID
NO: 1, 36-487 of SEQ ID NO: 1, 36-488 of SEQ ID NO: 1, 36-489 of SEQ ID NO: 1, 36-490 of
SEQ ID NO: 1, 35-491 of SEQ ID NO: 1, 36-492 of SEQ ID NO: 1, 36-493 of SEQ ID NO: 1, 36-
494 of SEQ ID NO: 1, 36-495 of SEQ ID NO: 1, 36-496 of SEQ ID NO: 1, 36-497 of SEQ ID
NO: 1, 35-498 of SEQ ID NO: 1, 36-499 of SEQ ID NO: 1, and 36-500 of SEQ ID NO: 1, or an
N-terminally truncated variant thereof lacking residues 36, 36-37, 36-38, 36-39, or 36-40. In an
embodiment, the soluble hyaluronidase is a variant soluble hyaluronidase that has at least 91%
sequence identity to a soluble hyaluronidase of (a). In an embodiment, the soluble hyaluronidase

has at least 95% sequence identity to a soluble hyaluronidase of (a) or the variant thereof. In an
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embodiment, the soluble hyaluronidase comprises the replacement F204P, and has increased

stability relative the unmodified PH20 that does not comprise F204P; and

(a) T3418, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L352Q, L353A,
L3541, D355K, N356E, E359D and I361T;

(b)  L342W, S343E, [344N, M345T, S347T, M348K, K349E, 1.352Q), L353A, L3541,
D355K, N356E, E359D and 1361T;

(c) M345T, S347T, M348K, K349E, L352Q, L353A, L354l, D355K, N356E, E359D,
I361T and N363G;

(d)  T341G, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L352Q), L353A,
L3541, D355K, N356E, E359D and I361T;

(e) T341A, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, 1L.352Q, L353A,
1.3541, D355K, N356E, E359D and 1361T;

(f) T341C, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L352Q, L353A,
L3541, D355K, N356E, E359D and 1361T;

(g) T341D, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L352Q, L353A,
L3541, D355K, N356E, E359D and 1361T;

(h) I344N, M345T, S347T, M348K, K349E, L352Q, L353A, L3541, D355K, N356E,
E359D and I361T, and

(1) S343E, I344N, M345T, S347T, M348K, K349E, L352Q, L353A, L3541, D355K,
N356E, E359D and I361T.

The increased stability is reflected as increased stability in denaturing condition or at

elevated temperatures.

In an embodiment, the soluble hyaluronidase is a variant modified polypeptide or
catalytically active portion thereof that comprises one or more amino acid residue substitutions
selected from among T341A, T341C, T341D, T341G, T341S, L342W, S343E, 1344N, M348K,
and N363G; numbering is with reference to SEQ ID NO:1; modifications comprise insertions,
deletions, and replacements of amino acids; the polypeptides have an N-terminus, at residue 36,

37, 38, 39, or 40, and a C-terminus at a residue corresponding to residues 465 to 500.

In an embodiment, the modified PH20 comprises amino acid residue substitutions selected
from among: T341S, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L352Q, L353A,
L3541, D355K, N356E, E359D and 1361T. In an embodiment, the soluble hyaluronidase
comprises amino acid modifications selected from one or more up to all of the following T3418S,

L342W, S343E, I344N, M345T, S347T, M348K, K349E, L.352Q, L353A, L3541, D355K, N356E,
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E359D and 1361T. In an embodiment, the C-terminus of variant PH20 polypeptide is at a residue
corresponding to amino acid 467, 468, 469, 470, or 471 with reference to SEQ ID NO:1.

In an embodiment, the soluble hyaluronidase comprises the sequence of amino acids set

forth in SEQ ID NO:2 or is a catalytically active fragment thereof.

In an embodiment, the soluble hyaluronidase is administered at a dose of 2000 to 60,000
U, preferably at a dose of 2,000 U to 15,000 U, preferably at a dose of 10,000 U. In an embodiment,
the antibody-drug conjugate is administered at a dose of 10 mg/kg. In an embodiment, the
antibody-drug conjugate is administered at a dose of at least or at 1 mg/kg, 2 mg/kg, 3 mg/kg, 4
mg/kg, 5 mg/kg, 6 mg/kg, 7 mg/kg, 8 mg/kg, 9 mg/kg, 10 mg/kg, 15 mg/kg, 20 mg/kg, 30 mg/kg,
40 mg/kg, 50 mg/kg, 60 mg/kg, 70 mg/kg, 80 mg/kg, 90 mg/kg, and 100 mg/kg. In an embodiment,

the antibody-drug conjugate is administered at a dose of at least 0.05 mg/kg.

In an embodiment, the hyaluronidase and antibody-drug conjugate are administered

subcutaneously.

In an embodiment, the combination dosing regimen includes, in a first step administering
the soluble hyaluronidase to a patient; and in a second step administering the antibody-drug

conjugate to the patient.

In an embodiment, the soluble hyaluronidase and antibody-drug conjugate are
administered in the same composition. In an embodiment, the soluble hyaluronidase and antibody-
drug conjugate are administered once a day. In an embodiment, the soluble hyaluronidase and
antibody-drug conjugate are administered on day one and day eight of a twenty-one-day treatment
cycle for three cycles. In an embodiment, the soluble hyaluronidase and antibody-drug conjugate
are administered on day one and day 15 of a twenty-one-day treatment cycle. In an embodiment,
the soluble hyaluronidase and antibody-drug conjugate are administered on day one, day 15 and
day 29 of a forty-two-day treatment cycle. In an embodiment, the soluble hyaluronidase and
antibody-drug conjugate are administered on day one and day 8 and day 15 of a twenty-eight-day
treatment cycle. In an embodiment, the soluble hyaluronidase and antibody-drug conjugate are
administered on day one and day 4 and day 7 of an induction cycle. In an embodiment, the soluble

hyaluronidase and antibody-drug conjugate are administered Q1, Q2, Q3, or Q4.

In an embodiment, the soluble hyaluronidase is administered at a rate of: about 0.05 mL/sec
to about 1.0 mL/sec, about 0.05 mL/sec to about 0.10 mL/sec, about 0.10 mL/sec to about 0.20
mL/sec, about 0.20 mL/sec to about 0.30 mL/sec, about 0.30 mL/sec to about 0.40 mL/sec, about
0.40 mL/sec to about 0.50 mL/sec, about 0.50 mL/sec to about 0.60 mL/sec, about 0.60 mL/sec to
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about 0.70 mL/sec, about 0.70 mL/sec to about 0.80 mL/sec, about 0.80 mL/sec to about 0.90
mL/sec, about 0.90 mL/sec to about 1.00 mL/sec, about 0.10 mL/sec to about 0.90 mL/sec, about
0.20 mL/sec to about 0.80 mL/sec, about 0.30 mL/sec to about 0.70 mL/sec, about 0.40 mL/sec to
about 0.60 mL/sec, or about 0.45 mL/sec to about 0.55 mL/sec.

In an embodiment, administration during the combined dosing regimen takes: about 10
seconds to about 60 seconds, about 10 seconds to about 20 seconds, about 20 seconds to about 30
seconds, about 30 seconds to about 40 seconds, about 40 seconds to about 50 seconds, about 50
seconds to about 60 seconds, about 20 seconds to about 50 seconds, about 30 seconds to about 40
seconds, at least or less than about 10 seconds to about 60 seconds, at least or less than about 10
seconds to about 20 seconds, at least or less than about 20 seconds to about 30 seconds, at least or
less than about 30 seconds to about 40 seconds, at least or less than about 40 seconds to about 50
seconds, at least or less than about 50 seconds to about 60 seconds, at least or less than about 20

seconds to about 50 seconds, or at least or less than about 30 seconds to about 40 seconds.

In an embodiment, swelling (bleb) volume is reduced following the administration into a

subject when compared to a formulation that does not comprise the soluble hyaluronidase.

In an embodiment, administration of a high volume has reduced back leakage compared to

a formulation that does not comprise the soluble hyaluronidase.

In an embodiment, safety profile is improved and/or the adverse events or side effects are
reduced in comparison to administration of the antibody-drug conjugate without the soluble
hyaluronidase. In an embodiment, safety profile is improved and/or the adverse events or side
effects are reduced in comparison to intravenous administration of the antibody-drug conjugate

without hyaluronidase.

In an aspect of the present disclosure, a method of treating (i) a locally advanced or
metastatic breast cancer, or (ii) locally advanced or metastatic urothelial cancer is provided. In an
embodiment, the method includes administering to a patient in need of treatment, a combination
dosing regimen including administering a soluble hyaluronidase and administering an antibody-
drug conjugate. In an embodiment, the locally advanced or metastatic breast cancer may be
unresectable locally advanced or metastatic triple-negative breast cancer (mnTNBC) in adult
subjects who have received two or more prior systemic therapies, at least one of them for metastatic
disease, or unresectable locally advanced or metastatic hormone receptor (HR)-positive, human
epidermal growth factor receptor 2 (HER2)-negative breast cancer in adult subjects who have
received endocrine-based therapy and at least two additional systemic therapies in the metastatic

setting. In an embodiment, the locally advanced or metastatic urothelial cancer may be in adult
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subjects who have previously received a platinum-containing chemotherapy and either

programmed death receptor-1 (PD-1) or programmed death-ligand 1 (PD-L1) inhibitor.

In an aspect of the present disclosure, a combination is provided. In an embodiment, the
combination includes a soluble hyaluronidase and an antibody-drug conjugate. In an embodiment,
the soluble hyaluronidase and the antibody-drug conjugate are in separate compositions. In an
embodiment, the soluble hyaluronidase and the antibody-drug conjugate are co-formulated. In an
embodiment, the soluble hyaluronidase and antibody-drug conjugate are in separate compositions

in a container with at least two compartments.
In an aspect, a kit including a combination disclosed herein is provided.

In an aspect, a multi-compartment container is provided. In an embodiment, the multi-
compartment container may include a suspension including antibody-drug conjugate in a first

compartment and a soluble hyaluronidase in a second compartment.
BRIEF DESCRIPTION OF DRAWINGS

The following detailed description of embodiments of the hyaluronidase formulations for
high volume administration, will be better understood when read in conjunction with the appended

drawings of exemplary embodiments.

FIG. 1 is a chart of mean injection time (seconds + SEM) of Trodelvy and Trodelvy +
rHuPH20.

FIG. 2 is a chart of mean (mg + SEM) and individual weights of back-leakage.

FIG. 3 is a chart of individual swelling volumes (mL) after SC Injection of Trodelvy and

Trodelvy + rHuPH20 — caliper measurement.

FIG. 4 is a chart of individual swelling area (cm) after SC injection of Trodelvy and

Trodelvy + rHuPH20 — caliper measurement.

FIG. S is a chart of individual swelling height (mm) after SC injection of Trodelvy and

Trodelvy + rHuPH20 — caliper measurement.

FIGS. 6A and 6B are composite 3D images of the minipigs by treatment. FIG. 6A:
Composite images of minipigs treated with Trodelvy. FIG. 6B: Composite 3D images of minipigs

treated with Trodelvy + rHuPH20.

FIG. 7 is a chart of individual bleb volume (mL) after SC injection of Trodelvy and
Trodelvy + rHuPH20 — 3D imaging.
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FIG. 8 is a chart of individual bleb area (cm2) after SC injection of Trodelvy and Trodelvy
+ rHuPH20 - 3D imaging.

FIG. 9is a chart of individual bleb height (mm) after SC injection of Trodelvy and Trodelvy
+ rHuPH20 - 3D imaging.

FIG. 10 is a chart of the qualitative assessment of post-injection swelling size.
FIG. 11 is a chart of the qualitative assessment of post-injection induration (firmness).

FIGS. 12A-121 are images of the histological staining of the minipigs taken from injection
sites and naive skin. FIG. 12A provides an image of the histological staining of minipig AID
#4493 after injection with Trodelvy. FIG. 12B provides an image of the histological staining of
minipig AID #4493 after injection with Trodelvy + rHuPH20. FIG. 12C provides an image of the
histological staining of the naive skin of minipig AID #4493. FIG. 12D provides an image of the
histological staining of minipig AID #4498 after injection with Trodelvy. FIG. 12E provides an
image of the histological staining of minipig AID #4498 after injection with Trodelvy + rHuPH20.
FIG. 12 F provides an image of the histological staining of the naive skin of minipig AID #4498.
FIG. 12G provides an image of the histological staining of minipig AID #4593 after injection with
Trodelvy. FIG. 12H provides an image of the histological staining of minipig AID #4593 after
injection with Trodelvy + rHuPH20. FIG. 121 provides an image of the histological staining of
the naive skin of minipig AID #4593.

FIG. 13 is a chart of mean injection time (seconds + SEM) of ADC and ADC + rHuPH20.

FIG. 14 is a chart of mean (mg + SEM) and individual weights of back-leakage of Trodelvy
and Trodelvy + rHuPH20.

FIGS. 15A-15C show swelling amounts after SC injection of ADC and ADC + rHuPH20.
FIG. 15A is a chart of individual swelling volumes (mL) after SC injection of ADC and ADC +
rHuPH20 taken by caliper measurement. FIG. 15B is a chart of individual swelling area (cc) after
SC anjection of ADC and ADC + rHuPH20 taken by caliper measurement. FIG. 15C is a chart of
individual swelling height (mm) after SC injection of ADC and ADC + rHuPH20 taken by caliper

measurement.
FIG. 16 shows a composite of 3D images of injection sites by treatment and AID#.

FIGS. 17A-17C show bleb size after SC injection of ADC and ADC + rHuPH20. FIG.
17A is a chart of individual bleb volume (mL) after SC injection of ADC and ADC + rHuPH20
measured by 3D imaging. FIG. 17B is a chart of individual bleb area (cm?) after SC injection of

ADC and ADC + rHuPH20 measured by 3D imaging. FIG. 17C is a chart of individual bleb height
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(mm) after SC injection of ADC and ADC + rHuPH20 measured by 3D imaging.

FIG. 18 is a chart of a qualitative assessment of post-injection swelling size measured by

swelling score.

FIG. 19 is a chart showing qualitative assessment of post-injection induration (firmness)

measured by induration score.

FIGS. 20A-20F show injection sites post-injection for different treatments and AID#. FIG.
20A shows injection sites post dosing with ADC for AID# 4493L. FIG. 20B shows injection sites
post dosing with ADC + rHuPH20 for AID# 4493R. FIG. 20C shows injection sites post dosing
with ADC for AID# 4498R. FIG. 20D shows injection sites post dosing with ADC + rHuPH20
for AID# 4498L. FIG. 20E shows injection sites post dosing with ADC for AID# 4593L. FIG.
20F shows injection sites post dosing with ADC + rHuPH20 for AID# 4593R.

FIGS. 21A-211 show histological staining of tissues taken from injection sites post-
injection for different treatments and AID#. FIG. 21A shows H&E staining of AID #4493L: ADC.
FIG. 21B shows H&E staining of AID #4493R: ADC + rHuPH20. FIG. 21C shows H&E staining
of AID #4493: naive skin. FIG. 21D shows H&E staining of AID #4498R: ADC. FIG. 21E shows
H&E staining of AID #4498L: ADC + rHuPH20. FIG. 21F shows H&E staining of AID #4498:
naive skin. FIG. 21G shows H&E staining of AID #4593L: ADC. FIG. 21H shows H&E staining
of AID #4593R: ADC + rHuPH20. FIG. 211 shows H&E staining of AID #4593: naive skin.

FIG. 22 shows injection sites Q1-Q8 before injection.

FIG. 23 shows close-up views of injection sites Q1-Q8 before injection.
FIG. 24 shows injection site Q7 (ADC) and Q2 (ADC + rHuPH20): 0-0.5h.
FIG. 25 shows injection site Q3 (ADC) and Q6 (ADC + rHuPH20): 0-1h.
FIG. 26 shows injection site Q5 (ADC) and Q4 (ADC + rHuPH20): 0-2h.
FIG. 27 shows injection site Q1 (ADC) and Q8 (ADC + rHuPH20): 0-4h.

FIGS. 28A-28J show histological staining of tissue samples taken from injection sites.
FIG. 28A shows H&E staining of injection Site #7 — ADC — 0.5 hour exposure. FIG. 28B shows
H&E Staining of Injection Site #2 — ADC + rHuPH20 — 0.5 hour exposure. FIG. 28C shows H&E
Staining of Injection Site #3 — ADC — 1 hour exposure. FIG. 28D shows H&E Staining of Injection
Site #6 — ADC + tHuPH20 - 1 hour exposure. FIG. 28E shows H&E Staining of Injection Site
#5 — ADC — 2 hour exposure. FIG 28F shows H&E Staining of Injection Site #4 — ADC +
rHuPH20 — 2 hour exposure. FIG. 28G shows H&E Staining of Injection Site #1 — ADC — 4 hour
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exposure. FIG. 28H shows H&E Staining of Injection Site #8 — ADC + rHuPH20 — 4 hour
exposure. FIG. 281 shows H&E Staining of Injection Site #9 — Naive skin. FIG. 28] shows H&E

Staining of Injection Site #10 — Naive skin.
FIG. 29 is a chart of post-injection back-leakage of ADC and ADC + rHuPH20.

FIGS. 30-30B show bleb size post-injection of ADC and ADC + rHuPH20. FIG. 30Aisa
chart of bleb volume of ADC and ADC + rHuPH20. FIG. 30B shows a chart of bleb height of
ADC and ADC + rHuPH20.

FIG. 31 shows a comparison of injection site of ADC and ADC + rHuPH20 from 0-2h.

FIGS. 32A-32D compare swelling and induration post-injection with ADC and ADC +
rHuPH20. FIG. 32A is a chart comparison of post-injection swelling of ADC and ADC +
rHuPH20 at TO. FIG. 32B is a chart comparison of post-injection induration of ADC and ADC +
rHuPH20 at TO. FIG. 32C is a chart comparison of post-injection swelling of ADC and ADC +
rHuPH20 from TO to T2h. FIG. 32D is a chart comparison of post-injection induration of ADC
and ADC + rHuPH20 from TO to T2h.

FIG. 33 is a chart comparing post-injection back-leakage of ADC and ADC + rHuPH20.

FIGS. 34A and 34B show comparisons of bleb size post-injection with ADC and ADC +
rHuPH20. FIG. 34A is a chart comparing post-injection bleb volume of ADC and ADC +
rHuPH20. FIG. 34B is a chart comparing post-injection bleb height of ADC and ADC + rHuPH20.

FIGS. 35A-35D compare swelling and induration post-injection post-injection with ADC
and ADC + rHuPH20. FIG. 35A is chart comparing post-injection swelling at TO. FIG. 35B is
chart comparing post-injection induration at TO. FIG. 35C is chart comparing post-injection

swelling from TO to T2h. FIG. 35D is chart comparing post-injection induration from TO to T2h.

FIGS. 36A-36A show a comparison of delivery time and back leakage of injection with
ADC and ADC + rHuPH20. FIG. 36A is a chart comparing delivery time of ADC v. ADC +
rHuPH20. FIG. 36B is a chart comparing back leakage of ADC v. ADC + rHuPH20.

FIGS. 37A-37C show a comparison of bleb size post-injection with ADC and ADC +
rHuPH20. FIG. 37A is a chart comparing bleb volume post-injection with ADC v. ADC +
rHuPH20. FIG. 37B is a chart comparing bleb area post-injection with ADC v. ADC + rHuPH20.
FIG. 37C is a chart comparing bleb height post-injection with ADC v. ADC + rHuPH20.

FIGS. 38A-38B compare swelling and induration post-injection with ADC and ADC +
rHuPH20. FIG. 38A is a chart comparing post-injection swelling post-injection with ADC and
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ADC + rHuPH20. FIG. 38B is a chart comparing post-injection induration post-injection with
ADC and ADC + rHuPH20.

FIG. 30 shows a histological evaluation of skin after SC administration of ADC and ADC
+ rHuPH20.

FIGS. 40A-40B show the individual animal data for the enzymatic activity of the co-mix
of dupilumab + rHuPh20.

FIGS. 41A-41C show the mean and individual post-injection bleb volume, area and height

values of the co-mix of dupilumab + rHuPh20, respectively.

FIG. 42 shows individual animal data for scoring by three evaluators for swelling size using

the modified Draize scoring system as summarized in Table 60.

FIG. 43 shows individual animal data for scoring by three evaluators for bleb induration as

summarized in Table 61.
FIG. 44 shows the concentration — time profiles of dupilumab and dupilumab + rHuPH20.

FIG. 45 shows the dose-normalized concentration versus time profiles for the two treatment

groups.

FIG. 46 shows a simulation for conversion of an IV dosing regimen of TRODELVY to a
SC regimen with rHuPH20, with equivalent AUC and lower Cmax.

FIG. 47 shows a simulation for conversion of an IV dosing regimen of patritumab

deruxtecan to a SC regimen with rHuPH20, with equivalent AUC and lower Cmax.

FIG. 48 shows a simulation for conversion of an IV dosing regimen of datopotamab

deruxtecan to a SC regimen with rHuPH20, with equivalent AUC and lower Cmax.

FIG. 49 shows a simulation for conversion of an IV dosing regimen of brentuximab vedotin

to a SC regimen with rHuPH20, with equivalent AUC and lower Cunax.

FIG. 50 shows a simulation for conversion of an IV dosing regimen of trastuzumab

emtansine to a SC regimen with rHuPH20, with equivalent AUC and lower Cmax.

FIG. 51 shows a simulation for conversion of an IV dosing regimen of trastuzumab

deruxtecan to a SC regimen with rHuPH20, with equivalent AUC and lower Cpmax.
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FIG. 52 shows a simulation for conversion of an IV dosing regimen of tisotumab vedotin

to a SC regimen with rHuPH20, with equivalent AUC and lower Cpax.

FIG. 53 shows a simulation for conversion of an IV dosing regimen of mirvetuximab

soravtansine to a SC regimen with rHuPH20, with equivalent AUC and lower Cpax.

FIG. 54 shows a simulation for conversion of an IV dosing regimen of loncastuximab

tesirine to a SC regimen with rtHuPH20, with equivalent AUC and lower Cax.
DETAILED DESCRIPTION

A. DEFINITIONS

Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as is commonly understood by one of skill in the art to which the invention(s) belong. All
patents, patent applications, published applications and publications, GenBank® sequences,
databases, websites and other published materials referred to throughout the entire disclosure
herein, unless noted otherwise, are incorporated by reference in their entirety. If there are a
plurality of definitions for terms herein, those in this section prevail. Where reference is made to
a URL or other such identifier or address, it is understood that such identifiers can change and
particular information on the internet can come and go, but equivalent information can be found
by searching the internet. Reference thereto evidences the availability and public dissemination of

such information.

As used herein the term ‘combination dosing regimen’ refers to at least two components

administered together to a patient.

As used herein, the term ‘treatment’ or ‘treating’ refers to alleviating the specified
condition, eliminating or reducing the symptoms of the condition, slowing or eliminating the
progression, invasion, or spread of the condition and reducing or delaying the reoccurrence of

the condition in a previously afflicted subject.

As used herein, the term ‘prevention’ or ‘preventing’ refers to precluding developing

a disease, disorder, or condition or reducing the risk of developing the disease, disorder, or
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condition or reducing the symptoms thereof.

As used herein the term ‘injection site reaction’ means side effects at or near the spot
where the infusion/injection was received. This includes pain or discomfort, redness, swelling,

itching, bruising, lumps, infection complications (cellulitis or abscess), and irritation.

As used herein, a soluble hyaluronidase is a hyaluronidase of form thereof that is not GPI
anchored, and that is soluble under physiological conditions and is secreted upon expression.
Hyaluronidases, such as ovine and bovine hyaluronidases occur as soluble hyaluronidases. Human
PH20 hyaluronidase does not occur as a soluble hyaluronidase. It is known in the art that removal

of all or a part of the GPI anchor results in soluble forms.

As used herein the term ‘rHuPH20’ refers to the soluble hyaluronidase composition
produced upon expression in a mammalian cell, such as a CHO cell, or other cell that effects
glycosylation, of nucleic acid encoding residues 36-482 of SEQ ID NO:1. For expression in cells
the encoding nucleic acid is linked to the native (residues 1-35 of SEQ ID NO:1) or a heterologous
signal sequence for trafficking and secretion of the encoded polypeptides. The resulting secreted
soluble glycoprotein is a heterogeneous mixture of polypeptides, including polypeptides that
terminate at residues 479, 480, 481, and 482, and are composed of residues 36-479, 36-480, 36-
481, and 36-482 with reference to SEQ ID NO:1. Shorter C-terminally truncated forms also may
be included.

As used herein, “combination therapy” refers to a treatment in which a subject if given two
or more therapeutic agents, such as at least two or at least three therapeutic agents, for treating a

single disease.

As used herein, “hyaluronidase activity” refers to the ability to enzymatically catalyse the
cleavage of hyaluronic acid. The United States Pharmacopeia (USP) XXII assay for hyaluronidase
determines hyaluronidase activity indirectly by measuring the amount of higher molecular weight
hyaluronic acid, or hyaluronan, (HA) substrate remaining after the enzyme is allowed to react with
the HA for 30 min at 37 °C (USP XXII-NF XVII (1990) 644-645 United States Pharmacopeia
Convention, Inc, Rockville, MD). A Reference Standard solution can be used in an assay to
ascertain the relative activity, in units, of any hyaluronidase. In vitro assays to determine the
hyaluronidase activity of hyaluronidases, such as PH20, including soluble PH20 and esPH20, are
known in the art and described herein. Exemplary assays include the micro turbidity assay that
measures cleavage of hyaluronic acid by hyaluronidase indirectly by detecting the insoluble
precipitate formed when the uncleaved hyaluronic acid binds with serum albumin and the
biotinylated-hyaluronic acid assay that measures the cleavage of hyaluronic acid indirectly by
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detecting the remaining biotinylated-hyaluronic acid non-covalently bound to microtiter plate
wells with a streptavidin-horseradish peroxidase conjugate and a chromogenic substrate.
Reference Standards can be used, for example, to generate a standard curve to determine the

activity in Units of the hyaluronidase being tested.

As used herein, specific activity refers to Units of activity per mg protein. The milligrams
of hyaluronidase is defined by the absorption of a solution of at 280 nm assuming a molar

extinction coefficient of approximately 1.7, in units of M-1 cm-1.

Asused herein, “neutral active” refers to the ability of a PH20 polypeptide to enzymatically

catalyse the cleavage of hyaluronic acid at neutral pH (e.g. at or about pH 7.0).

As used herein, a “GPI-anchor attachment signal sequence” is a C-terminal sequence of
amino acids that directs addition of a preformed GPI-anchor to the polypeptide within the lumen
of the ER. GPI-anchor attachment signal sequences are present in the precursor polypeptides of
GPI-anchored polypeptides, such as GPI-anchored PH20 polypeptides. The C-terminal GPI-
anchor attachment signal sequence typically contains a predominantly hydrophobic region of 8-20
amino acids, preceded by a hydrophilic spacer region of 8-12 amino acids, immediately
downstream of the w-site, or site of GPl-anchor attachment. GPI-anchor attachment signal
sequences can be identified using methods well known in the art, such as but not limited to, in
silico methods and algorithms (see, e.g. Udenfriend et al. (1995) Methods Enzymol. 250:571-582,
Eisenhaber ef al., (1999) J. Biol. Chem. 292: 741-758, Fankhauser et al., (2005) Bioinformatics
21:1846-1852, Omaetxebarria ef al., (2007) Proteomics 7:1951-1960, Pierleoni et al., (2008) BMC
Bioinformatics 9:392), including those that are readily available on bioinformatic websites, such

as the ExPASy Proteomics tools site (e.g. the World Wide Web site expasy.ch/tools/).

As used herein, sequence identity refers to the relatedness between or among polypeptides
among nucleic acid molecules. Sequence identity can be assessed by aligning two sequences and
counting the number of differences between the aligned portion and the sequence to which it is
compared. Whether any two molecules have nucleotide sequences or amino acid sequences that
are at least 60%, 70%, 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% “identical” or “homologous”
can be determined using known computer algorithms such as the “FASTA” program, using for
example, the default parameters as in Pearson (1988) Proc. Natl. Acad. Sci. USA 85:2444 (other
programs include the GCG program package (Devereux (1984) Nucleic Acids Research 12:387),
BLASTP, BLASTN, FASTA (Altschul (1990) J. Mol. Biol. 215:403); Guide to Huge Computers,
Bishop, ed., Academic Press, 1994, and Carrillo (1988) SIAM J. Applied Math 48:1073). For

example, the BLAST function of the National Center for Biotechnology Information database can
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be used to determine identity. Other commercially or publicly available programs include,
DNAStar “MegAlign” program and the University of Wisconsin Genetics Computer Group
(UWG) “Gap” program. Percent homology or identity of proteins and/or nucleic acid molecules
can be determined, for example, by comparing sequence information using a GAP computer
program (e.g. Needleman (1970) J. Mol. Biol. 48:443, as revised by Smith and Waterman (1981)
Adv. Appl. Math. 2:482. Briefly, the GAP program defines similarity as the number of aligned
symbols (i.e. nucleotides or amino acids), which are similar, divided by the total number of
symbols in the shorter of the two sequences. Default parameters for the GAP program can include:
(1) a unary comparison matrix (containing a value of 1 for identities and O for non-identities) and
the weighted comparison matrix of Gribskov (1986) Nucl. Acids Res. 14:6745, as described by
Schwartz and Dayhoff, eds., Atlas of Protein Sequence and Structure, National Biomedical
Research Foundation, pp. 353-358 (1979); (2) a penalty of 3.0 for each gap and an additional 0.10

penalty for each symbol in each gap; and (3) no penalty for end gaps.

Therefore, as used herein, the term “identity” or “homology” represents a comparison

between a test and a reference polypeptide or polynucleotide.

As used herein, the term at least “90% identical to” refers to percent identities from 90 to
99.99 relative to the reference nucleic acid or amino acid sequence of the polypeptide. Identity at
a level of 90% or more is indicative of the fact that, assuming for exemplification purposes a test
and reference polypeptide length of 100 amino acids are compared. No more than 10% (i.e. 10
out of 100) of the amino acids in the test polypeptide differs from that of the reference polypeptide.
Similar comparisons can be made between test and reference polynucleotides. Such differences
can be represented as point mutations randomly distributed over the entire length of a polypeptide
or they can be clustered in one or more locations of varying length up to the maximum allowable,
e.g. 10/100 amino acid difference (approximately 90% identity). Differences are defined as
nucleic acid or amino acid substitutions, insertions or deletions. At the level of homologies or
identities above about 85-90%, the result should be independent of the program and gap parameters
set; such high levels of identity can be assessed readily, often by manual alignment without relying

on software.

As used herein, an aligned sequence refers to the use of homology (similarity and/or
identity) to align corresponding positions in a sequence of nucleotides or amino acids. Typically,
two or more sequences that are related by 50% or more identity are aligned. An aligned set of
sequences refers to 2 or more sequences that are aligned at corresponding positions and can include

aligning sequences derived from RNAs, such as ESTs and other cDNAs, aligned with genomic
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DNA sequence.

As used herein, “denaturing condition” or “denaturation condition” refers to any condition
or agent that, when exposed to a protein, affects or influences the degradation or denaturation of
the protein, generally as a result of a loss or partial loss of the tertiary or secondary structure of the
protein. Denaturing conditions can result in effects such as loss or reduction in activity, loss or

reduction of solubility, aggregation and/or crystallization.

As used herein, “resistance to a denaturation condition” refers to any amount of decreased
reduction or elimination of a property or activity of the protein associated with or caused by
denaturation. For example, denaturation is associated with or causes increased crystallization or
aggregation, reduced solubility or decreased activity. Hence, resistance to denaturation means that
the protein exhibits decreased aggregation or crystallization, increased solubility or increased or
greater activity (e.g. hyaluronidase activity) when exposed to a denaturing condition compared to

a reference protein (e.g. unmodified enzyme).

As used herein, stability of a modified PH20 hyaluronidase means that it exhibits

resistance to denaturation caused by a denaturation condition or denaturing agent.

For clarity of disclosure, and not by way of limitation, the detailed description is divided

into the subsections that follow.
B. Overview

Provided are combination dosing regimens, comprising administering a hyaluronidase; and
administering an antibody-drug conjugate. The agents in the dosing regimens can be administered
sequentially, intermittently, serially, in the same composition, and/or in other combinations of the
agents. The combination dosing regimens described herein are dosing regimens suitable to be

provided to a patient in order to treat or prevent cancer.

In an embodiment of the combination dosing regimens provided are dosing regimens
suitable for treating an cancer. In an alternative embodiment, the combination dosing regimen
provided herein is for preventing cancer. The combination dosing regimen is administered to a

patient in need of treatment for cancer.

In embodiments herein, provided are combination dosing regimens in which an antibody-

drug conjugate and a soluble hyaluronidase are administered.
C. Antibody-drug Conjugates

In embodiments herein, antibody—drug conjugates (ADC) are comprised of a monoclonal
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antibody (mAb), a cytotoxic payload, and a chemical linker. Once the ADC reaches the target
cells, the mAb component recognizes and binds to the cell surface antigens, and the ADC—antigen
complex is then internalized within the cancer cell by endocytosis to form an early endosome,
which, following a maturation, forms late endosomes and finally fuses with lysosomes. The
cytotoxic drug payload is then released from the mAb via either a chemical reaction or enzyme

digestion in the lysosomes, and exerts its cytotoxic effect, causing cell apoptosis or death.

In addition to the cytotoxic properties from the payload, the Fc¢ portion of the monoclonal
antibody aids in immune-related cytotoxicities, such as antibody-dependent cell mediated
cytotoxicity (ADCC), antibody-dependent phagocytosis (ADP), and complement-dependent
cytotoxicity (CDC). Genetic engineering technologies have advanced to enhance the effector
function of the antibody in the Fc region. Additionally, the binding of the antibody component of
ADC with the specific antigen epitope of cancer cells can inhibit the downstream signal

transduction of the antigen receptor.

An appropriate selection of target antigen is central to the design of an ADC. First, the
antigen should be expressed, either exclusively or predominantly, in the tumor cells to reduce the
off-target toxicity. Secondly, the binding to the target antigen should ideally lead to the
internalization of the antigen—antibody complex. Additionally, it should ideally be on the surface
rather than intracellular for it to be recognized, and lastly, it should not be secretory since a secreted
antigen in the circulation would cause the undesirable ADC to bind outside of the tumor sites.
Exemplary target antigens for ADC include but are not limited to, CD19, CD22, CD30, CD33,
and CD79b in hematological malignancies and HER2, trop2, nectind, tissue factor, and folate

receptor alpha (FRa) in solid cancers.

An ideal antibody moiety should facilitate an effective internalization, have high antigen
affinity, preserve long plasma half-life, and demonstrate low immunogenicity. The mAb are large-
sized and account for over 90% of the mass of any given ADC. This is favorable because it
encounters reduced distribution or permeation into healthy tissue, including those normally
functioning as metabolizing and eliminating organs. No such problem is encountered at the tumor
site as the vasculature in the tumor is characteristically leaky and allows the distribution and

permeation of the ADC to the tumor cells.

In an embodiment, there are two types of linkers in the ADC, including cleavable and non-
cleavable. The cleavable linkers are either chemically labile (hydrazone bond and disulfide bond)
or enzymatically labile. Hydrazone linkers are generally stable in alkaline environments and are

hydrolyzed in low pH environments, such as that in the lysosome and endosome. Hence, the
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cleavage of ADC with hydrazone linkers occurs predominantly in the lysosome and endosome
upon internalization, with occasional hydrolysis in the plasma, resulting in oft-target, systemic
toxicity. Similarly, a disulfide bond linker can be stable in the plasma while specifically releasing
the active payloads in the cancer cells with an elevated reductive glutathione level. The enzyme
sensitive linkers are sensitive to the lysosomal protease that is generally overexpressed in cancer
cells, enabling an accurate drug release in the cells after internalization. ADC with non-cleavable
linkers are resistant to chemical or enzymatic digestion in the plasma and will require complete
degradation of the antibody within the late endosomes and lysosome to release the payload.
Therefore, ADC with non-cleavable linkers may have the lowest off-target systemic toxicity due
to increased plasma stability and thus they are most suitable in the treatment of tumors with
homogenous antigen expression. In an embodiment, some of the ADC have been engineered to
have desirable “off-target effect” for “by-stander killing” extending the cytotoxic effect to the low
or negative antigen-expressing cells in the tumor proximity. For this mechanism to work, several
characteristics of the ADC molecules are crucial: namely, a cleavable linker and a non-polar, freely
membrane-permeable payload. Conversely, to reduce the undesirable systemic toxicity from
payload molecules permeating out of the tumor cells, ionizable payloads (e.g. containing

carboxylic acids) can be used.

In an embodiment, the cytotoxic payloads should ideally have the following properties.
High potency, in vitro high cytotoxic activity (sub-nanomolar half maximal inhibitory
concentration (ICso) value), high stability in the systemic circulation, sufficient solubility in the
aqueous environment of antibody and biochemical properties to allow easier conjugation to the
antibody, low immunogenicity, small molecular weight, and a long half-life. In an embodiment,
there are mainly two classes of cytotoxic drugs used as payloads, microtubule inhibitors or DNA

damaging agents.

In an embodiment, auristatins and maytansines payloads are both cytotoxic agents that
work as tubulin inhibitors. Auristatin is a dolastatin synthetic analog. There are two auristatin
derivatives: one is monomethyl auristatin E (MMAE) and the other is monomethyl auristatin F
(MMAF). These two cytotoxic agents differ structurally wherein the phenylalanine present at the
C-terminus renders MMAF membrane-impermeable, whereas the MMAE can exit the cell and
thus diffuse to nearby cells and kill them through the bystander effects. In an embodiment, the
cytoxic agent is selected from maytansinoids which are natural cytotoxic agents isolated from the

cortex of Maytenus serrata, which possesses a macrolide structure.

In an embodiment, the cytotoxic agents are selected from calicheamicins,

17



WO 2025/188901 PCT/US2025/018582

pyrrolobenzodiazepines and topoisomerase inhibitors which are DNA-damaging agents that act
through DNA double strand breaks, crosslinking, and intercalation, respectively. Both
gemtuzumab ozogamicin and inotuzumab Ozogamicin have N-acetyl gamma calicheamicin as a
payload. Calicheamicins belong to a class of potent anti-tumor antibiotics that cleave the DNA in
a site-specific, double-stranded manner. Pyrrolobenzodiazepines are another class of antibiotics
derived from Streptomyces species and is used as a cytotoxic payload in Loncastuximab Tesirine.
SN-38 and Deruxtecan are topoisomerase inhibitors that are the cytotoxic components of
Sacituzumab Govitecan and Trastuzumab Deruxtecan, respectively. Any of the above cytotoxic

agents are embodied in the ADC.

In addition to the choice of the antibody, the linker, and the payload, the method of
conjugation is also important for the successful structure of ADC. In an embodiment, the lysine
and cysteine residues on the antibody provide the accessible reaction sites for conjugation. In an
embodiment, a varying number (0-8) of small-molecule toxins may be attached to an antibody, as
the conventional conjugation methods are random, resulting in a wide drug—antibody ratio (DAR)
distribution. In an embodiment, the ideal DAR is 2-4. A low DAR can lower the efficacy, while a

high DAR may increase the drug potency.

Exemplary ADC, antigen targets, linkers and cytotoxins for use in the present invention

are included in the table below.
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Antigen . . Payload
ADC Target Linker Cytotoxin Target Dose
N-acetyl 2-3 mg/m?
gamma mono
Gemtuzumab Cleavable Calicheamicin Minor eroove 3-6 mg/m*
ozogamicin | CD33 acid-labile | dimethyl S DNA g combo
(Mylotarg) hydrazone hydrazide
(cytotoxic
antibiotic)
2
. Monomethyl 1.8-180 mg/m
Brentuximab Cleavable auristatin E | Tubulin- mono
vedotin CD30 ’ ; : . 1.2-120 mg/m?
. (enzymatic) (microtubule- | microtubule
(Adcetris) - combo
targeting)
DM1, 3.6 mg/kg
Ado- derivative  of
Trastuzumab Her-2 Non-cleavable | maytansine Tubulin-
emtansine (thioether) (emtansine) microtubule
(Kadcyla) (microtubule-
targeting)
N-acetyl 0.5-0.8 mg/m?
Cleavable gamma
Inotuzumab acid-labile Calicheamicin Minor eroove
ozogamicin CD22 hydrazone imethyl of DNA &
(Besponsa) linker hydrazide
(chemical) (cytotoxic
antibiotic)
Polatuzumab Mo'nomethyl . 1.8 mg/kg
. Cleavable auristatin E | Tubulin-
vedotin CD79% . . .
. (Enzymatic) | (microtubule- | microtubule
(Polivy) :
targeting)
Enfortumab Mopomethyl ' 1.25-125
. . Cleavable auristatin E | Tubulin- mg/kg
vedotin— Nectin-4 . . .
(Enzymatic) (microtubule- | microtubule
(Padcev) .
targeting)
Fam- Topoisomerase 5.4-6.4 mg/kg
N DNA
Trastuzumab Cleavable I inhibitor .
Her-2 . Topoisomerase
deruxtecan (Enzymatic) | (exatecan I
(Enhertu) derivative)
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Antigen . . Payload
ADC Target Linker Cytotoxin Target Dose
(DNA-
targeting)
SN-38 (active 10 mg/kg
metabolite) of
Sacituzumab acgfc?-\fzgilfe Irinotecan, DNA
govitecan Trop-2 topoisomerase- | Topoisomerase
(Trodelvy) hydrazone |\ dor | 1
Y (chemical) (DNA-
targeting)
SG3199, 0.15-0.075
alkylating mg/kg
Loncastuximab agent
.. Cleavable © DNA
Tesirine CD19 (Enzymatic) (Pyrrplob PTHZOd crosslinking
(Zynlonta) iazepine dimer)
(DNA-
targeting)
Tisotumab Tissue factor Mop omethyl . 2 mg/kg
vedotin (TF) Cleavable auristatin E | Tubulin-
(Tivdak) CF-III (Enzymatic) (mlcrqtubule— microtubule
targeting)
DM4 6 mg/kg
Mirvetuximab Cl'eavable (maytansinoid
. Disufide bond o .
soravtansine- | Folate factor based derivative Tubulin-
gynx (Elahere) | alpha (chemical) ravtansine) microtubule
(FRo) (microtubule-
targeting)
Datopotamab Protease DNA 6 mg/kg
deruxtecan Trop-2 cleavable Deruxtecan Topoisomerase
(Datroway) I
Anvatabart I:;r(t;thO - Stable Tubulin- 1.3-1.5 mefkg
opadotin t rog)ine (non- AS269 microtubule
ARX788 y cleavable
kinase-2
AZD0901 Claudin-18 Protease Mopomethyl Tgbuhn- 1.8-2.2 mg/kg
cleavable auristatin E microtubule
lrEer:e;thC)r Cathepsin DNA melke
DB-1303 p b P1003 Topoisomerase
tyrosine cleavable I
kinase-2
. Folate DNA 120 mg/m?
Rinatabart receptor Cleavable Exatecan Topoisomerase
sesutecan alpha I
Protease DNA 12 mg/kg
DS-7300 CD276 cleavable Deruxtecan Topoisomerase
I
Luvel.tam'ab Folate Protease 3-aminopheny! | Tubulin- 4.3-52 mgfkg
tazevibulin receptor . . . .
(Luvelta) alpha cleavable hemiasterlin microtubulin
atrituma rb- rotease xatecan .6 mg/kg
Patri b Erb-b2 P E DNA 5.6 mg/k
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ADC ‘;;‘:;ge“t“ Linker Cytotoxin P{’;Z'g‘zd Dose
deruxtecan receptor cleavable Topoisomerase

tyrosine I
kinase-3
Raludotatug . Protease DNA. 4.8,5.6,6.4
deruxtecan Cadherin 6 cleavable Exatecan Topoisomerase | mg/kg
I
Tumor 4 mg/kg
Sacituzumab associated pH sensitive DNA
triumotecan calcium and enzyme | Belotecan Topoisomerase
(SKB264) signal cleavable I
transducer 4
Integrin 1.8 mg/kg
subunit beta-
Sigvotatug 6 secretory | Protease Monomethy!l Tubulin-
vedotin leukocyte cleavable auristatin E microtubulin
peptidase
inhibitor
Met-proto- 2.4-3 mg/kg
Telisotuzumab | oncogene DNA
adizutecan receptor Cleavable Adizutecan Topoisomerase
(ABBV-400) tyrosine I
kinase
Met-proto- 1.9 mg/kg
T'ehsptuzumab oncogene Protease Monomethy!l Tubulin-
vidotin receptor S . .
. . cleavable auristatin E microtubulin
(Teliso-V) tyrosine
kinase
Zilovertamab Protease Monomethyl Tubulin- 1.5-2.5 mg/kg
. RORI1 . . .
vedotin cleavable auristatin E microtubulin

In embodiments herein, an antibody-drug conjugate is provided in a suspension. The

suspension includes any suitable suspension of an antibody-drug conjugate, such as those

exemplified. Combinations and treatment regimens are provided herein in which an antibody-drug

conjugate is administered in combination with a soluble hyaluronidase.

D. Soluble hyaluronidases

Soluble hyaluronidases include any that, upon expression, are secreted from a cell and exist

in soluble form. Such soluble hyaluronidases include, for example, but are not limited to, bacterial

soluble hyaluronidases, non-human soluble hyaluronidases, such as bovine PH20 and ovine PH20,

human soluble PH20, and variants thereof. Generally soluble forms of PH20 are produced using

protein expression systems that facilitate correct N-glycosylation to ensure the polypeptide retains

activity, since glycosylation is important for the catalytic activity and stability of hyaluronidases.
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Such cells include, for example Chinese Hamster Ovary (CHO) cells (e.g. DG44 CHO cells).

Soluble PH20 hyaluronidase is available and sold, for example, under the trademark
ENHANZE®. ENHANZE® technology provides to a drug delivery technology, employing the
soluble hyaluronidases to facilitate the delivery of injected drugs and fluids. When co-formulated
with other drugs or administered with other drugs, the ENHANZE™ technology reduces treatment
burden for patients. It can allow for large volume subcutaneous injections with increased

dispersion and absorption of co-administered therapies.

rHuPH20 refers to the composition produced upon expression in a cell, such as CHO cell,
of nucleic acid encoding residues 36-482 of SEQ ID NO: 26, generally linked to the native or a
heterologous signal sequence (residues 1-35 of SEQ ID NO: 26). tHuPH20 is produced by
expression of a nucleic acid molecule, such as encoding amino acids 1-482 (set forth in SEQ ID
NO: 26) in a mammalian cell. Translational processing removes the 35 amino acid signal sequence.
As produced in the culture medium there is heterogeneity at the C-terminus such that the product,
designated rHuPH20, includes a mixture of species that can include any one or more of the
polypeptides 36-480, 36-481, and 36-482 of SEQ ID NO: 26, and some shorter polypeptides, in
various abundance. rHuPH20 and forms of soluble hyaluronidase are produced in cells, such as
CHO cells, for example DG44 CHO cells, that facilitate N-glycosylation. PH20 is a glycoprotein,
and as known in the art, requires glycosylation retain activity. See, e.g. U.S. Patent Nos. 8,927,249
and 9,284,543 (and PCT Publication No. WO 2010/077297), which describe the effects of
glycosylation and partial glycosylation and elimination of glycosylation on the activity of soluble
forms of PH20. These patents and publications also describe and exemplify I soluble C-terminally

truncated forms of PH20.
1. Forms of Soluble Human PH20

Soluble hyaluronidases include bovine and ovine PH20, and recombinant and humanized
forms thereof. Human PH20 in nature includes a GPI anchor and exists linked to sperm cells; it is
not soluble. C-terminally-truncated forms thereof are soluble. Soluble forms of recombinant
human PH20 have been produced and can be used in the compositions, combinations and methods
described herein. Descriptions of and production of such soluble forms of PH20 are described, for
example, in U.S. Patent Nos. 7,767,429; 8,202,517, 8,431,380; 8,431,124 8,450,470, 8,765,685;
8,772,246, 7,871,607, 7,846,431; 7,829,081; 8,105,586; 8,187,855 8,257,699: 8,580,252
9,677,061; and 9,677,062, each incorporated by reference herein. The soluble hyaluronidases, thus
include forms of human PH20, which are neutral active hyaluronidases and which require

glycosylation for activity.
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SEQ ID NO: 1 sets forth the sequence of the precursor polypeptides; the mature PH20
polypeptide (residues 36-509); soluble forms also include those with amino acid truncations at the
N-terminal, such as deletions of the first one, two, three, or fours residues, such that the resulting
polypeptides have an N-terminus, for example, at residue 36, 37, 38, 39, or 40, and a C-terminus
at a residue from 465 to 500, and variants thereof, including, but not limited to, variants discussed

below, variants known in the art, and allelic variants.

Hyaluronidases for use in the compositions, combinations and methods herein are soluble
neutral active hyaluronidases. Exemplary thereof are the soluble C-terminally truncated forms of
mature human PH20. Soluble forms that have hyaluronidase activity, include but are not limited
to, those that are truncated at residues from 465 to 500 of SEQ ID NO: 1, and that are, upon
expression, secreted. Exemplary thereof are polypeptides that have sequence 36-465 of SEQ ID
NO: 1, 36-466 of SEQ ID NO: 1, 36-467 of SEQ ID NO: 1, 36-468 of SEQ ID NO: 1, 36-469 of
SEQ ID NO: 1, 35-470 of SEQ ID NO: 1, 36-471 of SEQ ID NO: 1, 36-472 of SEQ ID NO: 1, 36-
474 of SEQ ID NO: 1, 36-475 of SEQ ID NO: 1, 36-476 of SEQ ID NO: 1, 35-477 of SEQ ID
NO: 1, 36-478 of SEQ ID NO: 1, 36-479 of SEQ ID NO: 1, 36-480 of SEQ ID NO: 1, 36-481 of
SEQ ID NO: 1, 36-482 of SEQ ID NO: 1, 36-483 of SEQ ID NO: 1, 35-484 of SEQ ID NO: 1, 36-
485 of SEQ ID NO: 1, 36-486 of SEQ ID NO: 1, 36-487 of SEQ ID NO: 1, 36-488 of SEQ ID
NO: 1, 36-489 of SEQ ID NO: 1, 36-490 of SEQ ID NO: 1, 35-491 of SEQ ID NO: 1, 36-492 of
SEQ ID NO: 1, 36-493 of SEQ ID NO: 1, 36-494 of SEQ ID NO: 1, 36-495 of SEQ ID NO: 1, 36-
496 of SEQ ID NO: 1, 36-497 of SEQ ID NO: 1, 35-498 of SEQ ID NO: 1, 36-499 of SEQ ID
NO: 1, and 36-500 of SEQ ID NO:1, as well as N-terminally truncated forms of each of the
preceding that lack two to five residues at the N-terminus, such as for example 37-368 of SEQ ID
NO: 1, 38-468 of SEQ ID NO: 1, and any others that exhibit hyaluronidase activity at neutral pH,
such as pH in the range of 7.0-7 4.

Thus, such soluble forms include truncated forms of the mature form of human PH20
lacking all or a portion of the C-terminal GPI anchor, so long as the hyaluronidase is soluble and
retains hyaluronidase activity. Soluble forms are secreted upon expression in mammalian cells,
and are encoded with a signal sequence, such are residues 1-35 of SEQ ID NO: 1 or a heterologous
signal sequence that is cleaved by the cell to effect secretion. Soluble forms are forms that, when
expressed in a cell, lack the signal peptide. Also included among soluble hyaluronidases are
variants of the soluble PH20 polypeptides that exhibit hyaluronidase activity. Variants include
polypeptides having at least 60%, 70%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99% or more sequence identity to any of the PH20 polypeptides 36-465 of SEQ ID NO: 1,

36-466 of SEQ ID NO: 1, 36-467 of SEQ ID NO: 1, 36-468 of SEQ ID NO: 1, 36-469, 35-470 of
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SEQ ID NO: 1, 36-471 of SEQ ID NO: 1, 36-472 of SEQ ID NO: 1, 36-474 of SEQ ID NO: 1, 36-
475 of SEQ ID NO: 1, 36-476 of SEQ ID NO: 1, 35-477 of SEQ ID NO: 1, 36-478 of SEQ ID
NO: 1, 36-479 of SEQ ID NO: 1, 36-480 of SEQ ID NO: 1, 36-481 of SEQ ID NO: 1, 36-482 of
SEQ ID NO: 1, 36-483 of SEQ ID NO: 1, 35-484 of SEQ ID NO: 1, 36-485 of SEQ ID NO: 1, 36-
486 of SEQ ID NO: 1, 36-487 of SEQ ID NO: 1, 36-488 of SEQ ID NO: 1, 36-489 of SEQ ID
NO: 1, 36-490 of SEQ ID NO: 1, 35-491 of SEQ ID NO: 1, 36-492 of SEQ ID NO: 1, 36-493 of
SEQ ID NO: 1, 36-494 of SEQ ID NO: 1, 36-495 of SEQ ID NO: 1, 36-496 of SEQ ID NO: 1, 36-
497 of SEQ ID NO: 1, 35-498 of SEQ ID NO: 1, 36-499 of SEQ ID NO: 1, and 36-500 of SEQ
ID NO:1. Amino acid variants include conservative and non-conservative insertions, or deletions,
or replacements, and include the modifications, singly or combinations of the modifications
detailed, for example, in U.S. Patent No. 11,041,149 and International PCT publication No. WO
2013/102144. U.S. Patent No. 11,041,149 and International PCT publication No. WO
2013/102144 describe a systematic analysis and results identifying the effects of amino acid
modifications at each residue in PH20 to thereby provide a structure/function map of PH20; a
skilled person can identify replacement residues and consequent alterations in properties and
activities, such as for effecting increases in enzymatic activity, stability in denaturing conditions,

and also residues whose replacement or deletion decreases or eliminates enzymatic activity.

It is understood that residues that are important or otherwise required for the activity of a
hyaluronidase, such as any described above or known to those of skill in the art, are generally
invariant and, except for possible conservative amino acid substitutions, cannot be changed. These
include, for example, active site residues. For example, amino acid residues 111, 113 and 176
(corresponding to residues in the mature PH20 polypeptide) of a human PH20 polypeptide, or
soluble form thereof, are generally invariant and are not altered. Other residues that confer

glycosylation and formation of disulfide bonds required for proper folding also can be invariant.

The soluble human PH20 hyaluronidase is GPI-anchored and is rendered soluble by
truncation at the C-terminus by removal of all or a part of the GPI anchor. Such truncation can
remove all of the GPI anchor attachment sequence or can remove only some of the GPI anchor
attachment sequence. The resulting polypeptide, however, is soluble. In instances where the
soluble hyaluronidase retains a portion of the GPI anchor attachment signal sequence, 1, 2, 3, 4, 5,
6, 7 or more amino acid residues in the GPI anchor attachment signal sequence can be retained,
provided the polypeptide is soluble. Polypeptides containing one or more amino acids of the GPI
anchor are termed extended soluble hyaluronidases. One of skill in the art can determine whether
a polypeptide is GPI-anchored using methods well known in the art. Such methods include, but

are not limited to, using known algorithms to predict the presence and location of the GPI anchor
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attachment signal sequence and w-site, and performing solubility analyses before and after

digestion with phosphatidylinositol-specific phospholipase C (PI-PLC) or D (PI-PLD).

Extended soluble hyaluronidases, which terminate for example, at residues 495, 496, 497,
498, 499, and 500, with reference to SEQ ID NO:1, can be produced by making C-terminal
truncations to any naturally GPI-anchored hyaluronidase such that the resulting polypeptide is
soluble and contains one or more amino acid residues from the GPI anchor attachment signal
sequence (see, e.g. U.S. Patent No. 8,927,249). These include hyaluronidases that are neutral
active, soluble, contain amino acid substitutions, and have at least 60%, 70%, 80%, 85%, 90%,
91%, 92%, 93%, 94%, 95%.

Typically, for use in the compositions, combinations and methods herein, a soluble human
hyaluronidase, such as a soluble human PH20, is used, such as a PH20 and variants having, for
example, at least 91% or 95% or 98% sequence identity thereto, including those with 1 to 5 N-
terminal residues deleted. Hyaluronidases used in the regimens, combinations, compositions, and
methods herein can be recombinantly produced or can be purified or partially purified from natural
sources, such as, for example, from testes extracts. Methods for production of recombinant

proteins, including recombinant hyaluronidases, are well known in the art.

Recombinant soluble forms of human PH20 have been generated and can be used in the
compositions, combinations and methods provided herein. For example, with reference to SEQ ID
NO: 1, which sets forth the sequence of full length precursor PH20, which includes a signal
sequence (residues 1-35), soluble forms include, but are not limited to, C-terminal truncated
polypeptides of human PH20 set forth in SEQ ID NO: 1 having a C-terminal amino acid residue
467 of the sequence of amino acids set forth in SEQ ID NO: 1, 468 of the sequence of amino acids
set forth in SEQ ID NO: 1, 469 of the sequence of amino acids set forth in SEQ ID NO: 1, 470 of
the sequence of amino acids set forth in SEQ ID NO: 1, 471 of the sequence of amino acids set
forth in SEQ ID NO: 1, 472 of the sequence of amino acids set forth in SEQ ID NO: 1, 473 of the
sequence of amino acids set forth in SEQ ID NO: 1, 474 of the sequence of amino acids set forth
in SEQ ID NO: 1, 475 of the sequence of amino acids set forth in SEQ ID NO: 1, 476 of the
sequence of amino acids set forth in SEQ ID NO: 1, 477 of the sequence of amino acids set forth
in SEQ ID NO: 1 (i.e., SEQ ID NO: 39), 478 of the sequence of amino acids set forth in SEQ ID
NO: 1 (i.e,, SEQ ID NO: 40), 479 of the sequence of amino acids set forth in SEQ ID NO: 1 (i.e,,
SEQ ID NO: 41), 480 of the sequence of amino acids set forth in SEQ ID NO: 1 (i.e., SEQ ID NO:
42), 481 of the sequence of amino acids set forth in SEQ ID NO: 1 (i.e., SEQ ID NO: 43), 482 of
the sequence of amino acids set forth in SEQ ID NO: 1 (i.e., SEQ ID NO: 3), 483 of the sequence
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of amino acids set forth in SEQ ID NO: 1 (i.e., SEQ ID NO: 44), 484 of the sequence of amino
acids set forth in SEQ ID NO: 1, 485 of the sequence of amino acids set forth in SEQ ID NO: 1,
486 of the sequence of amino acids set forth in SEQ ID NO: 1, 487 of the sequence of amino acids
set forth in SEQ ID NO: 1, 488 of the sequence of amino acids set forth in SEQ ID NO: 1, 489 of
the sequence of amino acids set forth in SEQ ID NO: 1, 490 of the sequence of amino acids set
forth in SEQ ID NO: 1, 491 of the sequence of amino acids set forth in SEQ ID NO: 1, 492 of the
sequence of amino acids set forth in SEQ ID NO: 1, 493 of the sequence of amino acids set forth
in SEQ ID NO: 1, 494 of the sequence of amino acids set forth in SEQ ID NO: 1, 495 of the
sequence of amino acids set forth in SEQ ID NO: 1, 496 of the sequence of amino acids set forth
in SEQ ID NO: 1, 497 of the sequence of amino acids set forth in SEQ ID NO: 1, 498 of the
sequence of amino acids set forth in SEQ ID NO: 1, 499 of the sequence of amino acids set forth
in SEQ ID NO: 1 or 500 of the sequence of amino acids set forth in SEQ ID NO: 1, or polypeptides
that exhibit at least 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or more
sequence identity thereto, when aligned with the unmodified sequence of the soluble PH20, have
activity at neutral pH, and are soluble (secreted into the medium when expressed in a mammalian
cell). Soluble forms of human PH20 generally include those that contain amino acids 36-464 set
forth in SEQ ID NO: 1 and terminate at any of residues, 465-500 and optionally include a 1-3
amino acid deletion at the N-terminus (i.e. lack residues 36, 36-37, or 36-38 of SEQ ID NO:1).
For example, when expressed in mammalian cells, the 35 amino acid N-terminal signal sequence
(residues 1-35 of SEQ ID NO:1) is cleaved during processing, and a soluble form of the protein is
secreted. Thus, the mature soluble polypeptides include those that contain amino acids 36 to 467
of SEQ ID NO: 1, 468 of SEQ ID NO: 1, 469 of SEQ ID NO: 1, 470 of SEQ ID NO: 1, 471 of
SEQ ID NO: 1, 472 of SEQ ID NO: 1, 473 of SEQ ID NO: 1, 474 of SEQ ID NO: 1, 475 of SEQ
ID NO: 1, 476 of SEQID NO: 1,477 of SEQID NO: 1 (i.e., SEQ ID NO: 9), 478 of SEQ ID NO:
1 (i.e., SEQ ID NO: 8), 479 of SEQ ID NO: 1 (i.e, SEQ ID NO: 7), 480 of SEQ ID NO: 1 (i.e.,
SEQ ID NO: 6), 481 of SEQ ID NO: 1 (i.e., SEQ ID NO: 5), 482 of SEQ ID NO: 1 (i.e., SEQ ID
NO: 4), 483 of SEQ ID NO: 1 (i.e., SEQ ID NO: 46), and up to and including 500 of SEQ ID NO:
1. Exemplary of soluble hyaluronidases are soluble human PH20 polypeptides that are 442 (i.e.,
SEQ ID NO: 9), 443 (i.e., SEQ ID NO: 8), 444 (i.e., SEQ ID NO: 7), 445 (i.e., SEQ ID NO: 6),
446 (i.e., SEQ ID NO: 5) or 447 (i.e., SEQ ID NO: 4) amino acids in length, such as set forth those
set forth above, and variants thereof that have, for example, at least 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% sequence identity thereto and retains
hyaluronidase activity. The generation of such soluble forms of recombinant human PH20 are

described, for example, in U.S. Patent No. 7,767,429; 8,202,517, 8,431,380, 8,431,124; 8,450,470;
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8,765,685; 8,772,246; 7,871,607, 7,846,431, 7,829,081; 8,105,586; 8,187,855; 8,257,699
8,580,252; 9,677,061; and 9,677,062.

Generally soluble forms of PH20 are produced using protein expression systems that
facilitate correct N-glycosylation to ensure the polypeptide retains activity, since glycosylation is
important for the catalytic activity and stability of hyaluronidases. Such cells include, for example

Chinese Hamster Ovary (CHO) cells (e.g. DG44 CHO cells).

The composition that recombinantly produced from mammalian cells, such as CHO cells,
has been referred to rHuPH20. It refers to the composition produced upon expression in a cell,
such as CHO cell, of nucleic acid encoding residues 36-482 of SEQ ID NO: 1 (i.e.,, SEQ ID NO:
4), generally linked to the native (residues 1-35 of SEQ ID NO: 1; residues 1-482 of SEQ ID NO:
1 are set forth in SEQ ID NO: 3) or a heterologous signal sequence. rHuPH20 is produced by
expression of a nucleic acid molecule, such as encoding amino acids 1-482 (set forth in SEQ ID
NO: 1; residues 1-482 of SEQ ID NO: 1 are set forth in SEQ ID NO: 3) or 36 to 482 (residues 36-
482 of SEQ ID NO: 1 are set forth in SEQ ID NO: 4) with a heterologous signal sequence. Post
translational processing removes the 35 amino acid signal sequence, resulting in polypeptide or a
mixture of polypeptides, including those set forth in SEQ ID NO:4-8. As produced in the culture
medium there is heterogeneity at the C-terminus such that the product, designated rHuPH20,
includes a mixture of species that can include any one or more of SEQ 1D NO: 4-8 in various
abundance. Generally, the soluble hyaluronidases, tHuPH20 is produced in cells that facilitate
correct N-glycosylation to retain activity, such as CHO cells (e.g. DG44 CHO cells). Human
soluble PH20 hyaluronidase requires glycosylation for activity. When produced recombinantly
from a vector encoding residues 36-582, the most abundant species is the 446 amino acid
polypeptides corresponding to residues 36-481 of SEQ ID NO: I(i.e., SEQ ID NO: 5). The
particular distribution of resulting polypeptides can depend upon the particular method of
production. An exemplary method for production of high levels of PH20 is detailed, for example
in U.S. Patent Nos. 8,187,855 and 8,343,487.

2. Glycosylation of hyaluronidases

Glycosylation, including N- and O-linked glycosylation, of some hyaluronidases, including
the soluble PH20 hyaluronidases, can be important for their catalytic activity and stability. For
some hyaluronidases, removal of N-linked glycosylation can result in near complete inactivation
of the hyaluronidase activity. For such hyaluronidases, the presence of N-linked glycans can be

important for generating an active enzyme.

N-linked oligosaccharides fall into several primary types (oligomannose, complex, hybrid,
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sulfated), all of which have (Man) 3-GIcNAc-GlcNAc- cores attached via the amide nitrogen of
Asn residues that fall within -Asn-Xaa-Thr/Ser-sequences (where Xaa is not Pro). Glycosylation
at an -Asn-Xaa-Cys-site has been reported for coagulation protein C. In some instances, a
hyaluronidase, such as a PH20 hyaluronidase, can contain N-glycosidic and O-glycosidic linkages.
For example, PH20 has O-linked oligosaccharides as well as N-linked oligosaccharides. There are
six potential N-linked glycosylation sites at N82, N166, N235, N254, N368, N393 of human PH20
exemplified in SEQ ID NO: 1.

3. Variants

As discussed above, variants of PH20 are known to those of skill in the art, or readily can
be prepared in view of the skill and knowledge in the art. Variants include those with amino acid
replacements, insertions, and deletions. Variants of the soluble PH20 polypeptides that have
altered properties, such as increased stability and/or activity, have been produced. U.S. Patent No.
9,447,401 and family members U.S. Patent Nos. 10,865,400, 11,041,149 and 11,066,656 describe
and provide a structure/function map of human PH20 detailing the effects of amino acid
replacements at every residue in the catalytic domain of PH20. These patents provide about 7000
examples in which the effects of replacing each amino acid with 15 other amino acids on activity
and stability were identified and described. By virtue of those patents, and earlier
publications/patents, describing virtually all variants of soluble PH20 polypeptides are known in
the art. A skilled person readily can prepare soluble hyaluronidases and variants thereof and know

the properties of the resulting hyaluronidase.

Other variants also are known to those of skill in the art, and can be used in the
combinations, regimens, and methods described herein. For example, see, International PCT
Publication No. W02020/022791 and W02020197230A which are incorporated by reference, and
which describe modified PH20 polypeptides. These polypeptides, which include variants of the
PH20 polypeptides that generally span residues 38-468, and include replacements, insertions, and
deletions. The variants include for example one or more amino acid residues changes S343E,
[344N, M345T, M348K, K349E, L353A, L3541, N356E, and I361T (with reference to SEQ ID
NO:1), and others, including about 15 amino acid variations, and truncations at the N-terminus
and C-terminus. Variants that contain such modifications and others are set forth in SEQ ID NO:
60-115 of International PCT publication No. W(02020/022791. Exemplary of these polypeptides
is the polypeptide of SEQ ID NO:99, therein. International PCT Publication No. W02021/150079
provides variant PH20 polypeptides described as having increased stability relative to unmodified

PH20, such as those in rHuPH20. These variant polypeptides have been shown to have PH20
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activity and are described as having use for subcutaneous co-administration with other agents.
E. Methods of Administration, Regimens, and Combinations
1. Methods of Administration

In an embodiment, each of the hyaluronidase and antibody-drug conjugate can be
administered to a patient via injection. In an embodiment the hyaluronidase and antibody-drug
conjugate is administered subcutaneously. For example, the hyaluronidase and antibody-drug
conjugate can be administered to a patient subcutaneously in the abdominal tissue, leg or arm. The
hyaluronidase and antibody-drug conjugate can be administered separately or in the same

composition.

The compositions for administration to a patient via an injection (e.g. subcutaneously) also
may comprise suitable inert additives, stabilizers, carriers, or excipients. In an embodiment, the
injectable composition comprises histidine. In an embodiment, the injectable composition
comprises sodium chloride. In an embodiment, the injectable composition comprises polysorbate.
In an embodiment, the polysorbate comprises polysorbate 80. In an embodiment, the injectable

composition comprises an antioxidant. In an embodiment, the antioxidant comprises methionine.

It is shown and described herein that when an antibody-drug conjugate is administered in
combination with the hyaluronidase, dispersion of the co-injected drugs or co-delivered is
enhanced. By depolymerizing hyaluronan, hyaluronidase temporarily facilitates dispersion by
reducing the viscosity of interstices. The permeability barrier in these tissues is restored to pre-
injection levels within 24 to 48 hours after injection of hyaluronidase. This allows for higher

volumes in a single injection of the antibody-drug conjugate to be administered to the patient.

When administered in separate compositions, the hyaluronidase and antibody-drug
conjugate are injected as close to the same site as possible. For example, in an embodiment,
hyaluronidase is first injected to a patient at a first injection site and subsequently the antibody-
drug conjugate is injected at the same injection site or at an injection site as close to the first

injection site as possible.

In an embodiment, the antibody-drug conjugate is administered at a concentration of about
1 mg/ke, 2 mg/kg, 3 mg/kg, 4 mg/kg, 5 mg/ke, 6 mg/kg, 7 mg/kg, 8 mg/kg, 9 mg/kg, 10 mg/kg,
15 mg/kg, 20 mg/kg, 25 mg/kg, 30 mg/kg, 35 mg/kg, 40 mg/kg, 45 mg/kg, 50 mg/kg, 55 mg/kg,
60 mg/kg, 65 mg/kg, 70 mg/kg, 75 mg/ke, 80 mg/kg, 85 mg/kg, 90 mg/kg, 95 mg/kg and 100
mg/kg. In an embodiment, the antibody-drug conjugate is administered a concentration of about

100 mg/kg.
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2. Regimens

Provided are regimens for administration of an antibody-drug conjugate in combination
with a soluble hyaluronidase. The antibody-drug conjugate generally is formulated as a solution
for subcutaneous injection at effective concentrations, and the hyaluronidase is provided as a
composition containing an effective concentration of soluble hyaluronidase for delivery of an
effective amount of hyaluronidase in about 0.5 mL to 10 mL, such as | mL to S mL, or I mL to 3
mL. The antibody-drug conjugate and hyaluronidase can be administered separately or co-
formulated for administration in a single composition. When administered separately, they can be
administered in any order, but generally the hyaluronidase is administered first. The antibody-drug
conjugate and/or hyaluronidase can be provided as separate compositions, such as suspension and

solutions, or can be provided as a co-formulation.

As described herein, the hyaluronidase and antibody-drug conjugate can be administered
together or sequentially or any other defined regimen. For example, in some embodiments, the
hyaluronidase is administered to a patient before the antibody-drug conjugate is administered i.e.
in a first step hyaluronidase is administered to a patient; and in a second step the antibody-drug
conjugate is administered to a patient. In an embodiment an antibody-drug conjugate is
administered to the patient as soon as possible after hyaluronidase has been administered to the

patient i.e. immediately after hyaluronidase has been administered to the patient.

In accord with regimens and compositions provided herein, the hyaluronidase is
administered in an amount suitable to allow a dose of from about 100 mg of an antibody-drug
conjugate to be administered to the patient. Exemplary ranges include, but are not limited to, an
amount suitable to allow a dose from 10 mg to 2000 mg be administered to the patient, or dose of
at least 10 mg, 20 mg, 30 mg, 40 mg, 50 mg, 60 mg, 70 mg, 80 mg, 90 mg, 100 mg, 150 mg, 200
mg, 250 mg, 300 mg, 350 mg, 400 mg, 450 mg, 500 mg, 550 mg, 600 mg, 650 mg, 700 mg, 750
mg, 800 mg, 850 mg, 900 mg, 950 mg, 1000 mg, 1100 mg, 1200 mg, 1300 mg, 1400 mg, 1500
mg, 1600 mg, 1700 mg, 1800 mg, 1900 mg or 2000 mg or more to be administered to a patient. In
other embodiments, the hyaluronidase is administered in an amount suitable to allow a dose of at
least or at about an 100 mg to be administered. It is understood that a skilled practitioner can
determine a particular dose, which can depend upon various parameters include the mass of the

patient, the age of the patient, and other conditions of the patient.

In an exemplary embodiment, an antibody-drug conjugate is administered at a dose of from
100 mg to 2000 mg, such as, but not limited to, a dose of from 900 mg to 2000 mg, such as for

example, a dose of at least or at 10 mg to 1000 mg, such as for example, a dose of at least or at 10
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mg, 20 mg, 30 mg, 40 mg, 50 mg, 60 mg, 70 mg, 80 mg, 90 mg, 100 mg, 150 mg, 200 mg, 250
mg, 300 mg, 350 mg, 400 mg, 450 mg, 500 mg, 550 mg, 600 mg, 650 mg, 700 mg, 750 mg, 800
mg, 850 mg, 900 mg, 950 mg, 1000 mg, 1100 mg, 1200 mg, 1300 mg, 1400 mg, 1500 mg, 1600
mg, 1700 mg, 1800 mg, 1900 mg or 2000 mg. Exemplary thereof the antibody-drug conjugate is
administered at a dose of 1000 mg to 2000 mg or in amounts in between such doses. For example,
an antibody-drug conjugate is administered at a dose of about 1500 mg, or at a dose of about 1750

mg, or at a dose of about 1900 mg, or at a dose of about 1950 mg.

In an embodiment, the amount of the disclosed formulation administered to the subject is
dependent on the subject being treated, the severity of the disorder or condition, the rate of
administration, the disposition of the compounds, and/or the discretion of the prescribing
physician. In an embodiment, an effective dosage of the antibody-drug conjugate in the
disclosed formulation is in the range of about 0.001 to about 100 mg per kg body weight per day,
such as about 1 to about 35 mg/kg/day, in single or divided doses. For a 70 kg human, this
would amount to about 0.05 to 7 g/day, such as about 0.05 to about 2.5 g/day. In some instances,
dosage levels below the lower limit of the aforesaid range may be more than adequate, while in
other cases still larger doses may be employed without causing any harmful side effect, for
example by dividing such larger doses into several small doses for administration throughout the
day. Low dose administration of an antibody-drug conjugate in combination with hyaluronidase
is possible due to decreased residence time at the site of administration.

In an embodiment, the disclosed formulation is administered to the subject in multiple
doses. Dosing may be about once, twice, three times, four times, five times, six times, or more
than six times per day. Dosing may be about once a month, once every three weeks (Q3W)
every two weeks (Q2W), once a week (QW), or once every other day. In some embodiments,
dosing may be once every five weeks (Q5W), once every six weeks (Q6W), once every seven
weeks (Q7W), once every eight weeks (Q8W), once every nine weeks (QOW), once every ten
weeks (Q10W), once every eleven weeks (Q11W), once every twelve weeks (Q12W), once
every thirteen weeks (Q13W), once every fourteen weeks (Q14W) or once every fifteen weeks
(QI5W). In one embodiment, the disclosed formulation is administered about once per day to
about 6 times per day. In one embodiment, the administration of the disclosed formulation
continues for less than about 7 days. In yet another embodiment the administration continues for
more than about 6, 10, 14, 28 days, two months, six months, or one year. In some cases,

continuous dosing is achieved and maintained as long as necessary.

Hyaluronidases have been used clinically since the 1950s. For example, rHuPH20,

approved by the FDA in 2004, has been shown to be well tolerated in clinical evaluation of
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[subcutaneous] doses of up to 96,000 U, wherein U is USP units. For example, for purposes herein,
hyaluronidase is administered at a dose of from 2000 to 15,000 U, such as, but not limited to from
5,000 to 15,000 U, such as 6,000 to 12,000 U, 8,000 to 12,000 U, such as at or about a dose of
about 10,000 U, for example 10,000 U. The hyaluronidase is administered in injection volumes
that range from at or about 0.5 mL to 10 mL, such as 1 mL to 5 mL, or at or aboutl mL to 3 mL,
such as a 1 mL injection; the volume is a function of the specific activity of a particular formulation
of the hyaluronidase. The particular amount depends upon parameters understood by those of skill
in the art. Co-administration of an antibody-drug conjugate with hyaluronidase, as noted, allows
for administration of a higher doses and larger volumes of the antibody-drug conjugate potentially
affording a longer interval between injections. This can increase the convenience of long-acting
regimens and can result in better adherence to therapy and positively impact treatment outcomes

and acceptability.

As discussed above, the combination of an antibody-drug conjugate and hyaluronidase can
allow less frequent dosing compared to administration of the antibody-drug conjugate alone, in
dosing regimens that do not include a hyaluronidase. For example, in accord with the instant
disclosure, hyaluronidase and antibody-drug conjugate are administered once every 3 months to
once every year, such as once every 3 months, once every 4 months, once every 5 months or once
every 6 months or other intervals that are longer than 3 months and less than 6 months, 9 months,
or one year. In an exemplary regimen, hyaluronidase and antibody-drug conjugate are

administered once every 3 months.

In an embodiment, combination dosing regimen is provided that comprises administering
hyaluronidase; and an antibody-drug conjugate, wherein hyaluronidase is administered at a dose
of from 4,000 to 15,000 U; and the antibody-drug conjugate is administered at a dose of from 10
to 100 mg/kg wherein the combination dosing regimen is administered once every 3 months to

once every 6 months.

In another embodiment, provided is a combination dosing regimen comprising
administering hyaluronidase; and administering an antibody-drug conjugate, wherein
hyaluronidase is administered at a dose of from 6,000 to 12,000 U; and the antibody-drug
conjugate is administered at a dose of from 10 to 100 mg/kg. Wherein the combination dosing

regimen is administered once every 3 months to once every 6 months.

In another embodiment, provided a combination dosing regimen comprising administering
hyaluronidase; and administering an antibody-drug conjugate, wherein hyaluronidase is

administered at a dose of 10,000 U; and the antibody-drug conjugate is administered at a dose of
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from 10 mg/kg to 100 mg/kg. In this regime the antibody-drug conjugate has a concentration of

10 to 100 mg/kg, and the combination dosing regimen is administered once every 3 months.

The regimens provided herein are for treating or preventing cancer, comprising
administering to a patient in need of treatment or prevention a combination dosing regimen
described herein. Prevention, as described herein, includes reducing the risk of infection. Hence in
embodiments herein, provide are methods of treating a cancer, the method comprising
administering to a patient a combination dosing regimen described herein. In an alternative
embodiment, provided is a method of preventing cancer, the method comprising administering to
a human the combination dosing regimen described herein. In the first method, the patient has been
diagnosed with cancer; in the latter, the subject has not been diagnosed with a cancer, but, generally

is a subject at risk of exposure to an antibody-drug conjugate.

In a further aspect, the combination dosing regimens as described herein are for use in the
treatment or prevention of cancer. In an embodiment, the combination dosing regimens described
herein are for use in the treatment of cancer. In an alternative embodiment, the present invention

provides the combination dosing regimen as described herein for use in the prevention of cancer.

In an embodiment, cancers for treatment or prevention as described herein include but are
not limited to, anaplastic large cell lymphoma (ALCL), peripheral T-cell lymphoma (PTCL), adult
T-cell leukemia/lymphoma, cutaneous T-cell lymphoma (CTCL), extra-nodal NK-T-cell
lymphoma, non-Hodgkin’s lymphoma, diffuse large B-cell lymphoma, particularly EBV-positive
diffuse large B-cell lymphoma, B cell acute lymphoblastic leukemia, breast cancer, lung cancer,
gastric cancer, ovarian cancer, colon cancer, gastric cancer, endometrial cancer, cervical cancer,
colorectal cancer, esophageal cancer, squamous cell carcinoma, pancreatic cancer, prostate cancer,
stomach cancer, thyroid cancer, glioma, melanoma, urinary bladder cancer, urogenital cancer and

uterine cancer.
3. Combinations, Compositions and Kits

Provided herein are compositions, combinations, and kits. The combinations comprise a
composition containing the hyaluronidase; and a composition that is suspension comprising an
antibody-drug conjugate. The compositions comprising the antibody-drug conjugate are
formulated as a suspension in amounts for administering a dose of the antibody-drug conjugate,
such as in an amount that is 10 mg to 2000 mg, such as such as, but not limited to, a dose of from
10 mg to 1000 mg, such as for example, a dose of at least or at 10 mg, 20 mg, 30 mg, 40 mg, 50
mg, 60 mg, 70 mg, 80 mg, 90 mg, 100 mg, 150 mg, 200 mg, 250 mg, 300 mg, 350 mg, 400 mg,
450 mg, 500 mg, 550 mg, 600 mg, 650 mg, 700 mg, 750 mg, 800 mg, 850 mg, 900 mg, 950 mg,
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1000 mg, 1100 mg, 1200 mg, 1300 mg, 1400 mg, 1500 mg, 1600 mg, 1700 mg, 1800 mg, 1900
mg or 2000 mg as detailed above. Each of the compositions can be formulated for single dosage

or multiple dosage administration or for dilution as appropriate.

The hyaluronidase is formulated for administration of a dose from 2000 to 15,000 U, such
as, but not limited to from 5,000 to 15,000 U, such as 6,000 to 12,000 U, 8,000 to 12,000 U, such
as at or about a dose of about 10,000 U, for example 10,000 U. Compositions containing
hyaluronidase for administration are well known, and generally are formulated at a pH of about 7
to about 7.4, in appropriate buffers, salts, stabilizers and surfactant as needed. See e.g. U.S. Patent
No. 7,767,429. Variants, as described herein, that are more stable in denaturing conditions, such
as those described in U.S. Patent No. 9,447,401 and family members and variants designed for
increased activity and/or stability can be formulated. The hyaluronidase and antibody-drug
conjugate can be co-formulated as suspensions or mixed prior to use for administration in a single
composition. The compositions containing both are formulated to deliver an appropriate dose of

each.

The combinations can contain the two compositions or the single co-formulations, and
optionally instructions for use. The combinations can be packaged as kits. Exemplary
combinations and kits can include a syringe or other container containing the hyaluronidase, and
a syringe or other container containing the antibody-drug conjugate. Alternatively, the antibody-
drug conjugate and hyaluronidase can be provided in a dual compartment container, such as a dual
compartment where the compositions are separated, such as by a membrane that can be punctured
prior to administration. In these aspects, the hyaluronidase and antibody-drug conjugate are as

described herein.

The syringe or other container may be sized and shaped to hold a volume of the

hyaluronidase corresponding to a volume selected from:

(a)3mLto5mL,3 mLto 10mL, 3 mL to 15 mL, 3 mL to 20 mL, 3 mL to 25 mL,
3 ml to 30 mL, 3 mL to 35 mL, 3 mL to 40 mL, 3 mL to 45 mL, 3 mL to 50 mL, S mL to
10 mL, 5 mL to 15 mL, 5 mL to 20 mL, 5 mL to 25 mL, S mL to 30 mL, 5 mL to 35 mL,
SmL to40 mL; 5 mL to 45 mL, 5 mL to 50 mL, 10 mL to 15 mL; 10 mL to 20 mL; 10 mL
t0 25 mL; 10 mL to 30 mL; 10 mL to 35 mL; 10 mL to 40 mL, 10 mL to 50 mL;

(b) about 3 mL to about S mL, about 3 mL to about 10 mL, about 3 mL to about 15
mL, about 3 mL to about 20 mL, about 3 mL to about 25 mL, about 3 ml to about 30 mL,
about 3 mL to about 35 mL, about 3 mL to about 40 mL, about 3 mL to about 45 mL, about
3 mL to about 50 mL, about 5 mL to about 10 mL, about 5 mL to about 15 mL, about 5
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mL to about 20 mL, about 5 mL to about 25 mL, about 5 mL to about 30 mL, about 5 mL

to about 35 mL, about 5 mL to about 40 mL; about 5 mL to about 45 mL, about 5 mL to

about 50 mL, about 10 mL to about 15 mL; about 10 mL to about 20 mL; about 10 mL to
about 25 mL; about 10 mL to about 30 mL; about 10 mL to about 35 mL; about 10 mL to

about 40 mL, about 10 mL to about 50 mL;

(c) at least about 3 mL, at least about 3.5 mL, at least about 4 mL, at least about 4.5

mL, at least about 5.5 mL, at least about 6 mL, at least about 6.5 mL, at least about 7 mL,

at least about 7.5 mL, at least about 8 mL, at least about 8.5 mL, at least about 9 mL, at

least about 9.5 mL, at least about 10 mL, at least about 10.5 mL, at least about 11 mL, at
least about 11.5 mL, at least about 12 mL, at least about 12.5 mL, at least about 13 mL, at
least about 13.5 mL, at least about 14 mL, at least about 14.5 mL, at least about 15 mL, at
least about 15.5 mL, at least about 16 mL, at least about 16.5 mL, at least about 17 mL, at
least about 17.5 mL, at least about 18 mL, at least about 18.5 mL, at least about 19 mL, at
least about 19.5 mL, at least about 20 mL, at least about 25 mL, at least about 30 mL, at
least about 35 mL, at least about 40 mL, at least about 45 mL, at least about 50 mL; and
(d) at least 3 mL, at least 3.5 mL, at least 4 mL, at least 4.5 mL, at least 5.5 mL, at
least 6 mL, at least 6.5 mL, at least 7 mL, at least 7.5 mL, at least 8 mL, at least 8.5 mL, at

least 9 mL, at least 9.5 mL, at least 10 mL, at least 10.5 mL, at least 11 mL, at least 11.5

mL, at least 12 mL, at least 12.5 mL, at least 13 mL, at least 13.5 mL, at least 14 mL, at

least 14.5 mL, at least 15 mL, atleast 15.5 mL, at least 16 mL, at least 16.5 mL, at least 17

mL, at least 17.5 mL, at least 18 mL, at least 18.5 mL, at least 19 mL, at least 19.5 mL, at

least 20 mL, at least 25 mL, at least 30 mL, at least 35 mL, at least 40 mL, at least 45 mL,

at least 50 mL.

The hyaluronidase may be delivered at a rate of approximately 0.08-0.75 mL/sec. For
example, this would provide target delivery time ranges of 13-120 seconds for a 10 mL dose
volume. 10 mL of the hyaluronidase may be delivered at a rate of 0.33 mL/sec. In one
embodiment, the hyaluronidase is delivered at a rate of:

(a) 0.5mL/10sec., 0.75 mL/10sec.,  mL/10 sec., 1.25 mL/10 sec., 1.5 mL/10 sec.,

1.75 mL/10 sec, 2 mL/10 sec., 2.25 mL/10 sec, 2.5 mL/10 sec., 2.75 mL/10 sec, 3 mL/10

sec., 3.25 mL/10 sec, 3.5 mL/10 sec., 3.75 mL/10 sec, 4 mL/10 sec., 4.25 mL/10 sec, 4.5

mL/10 sec., 4.75 mL/10 sec, 5 mL/10 sec;

(b) 2 mL/30 sec., 2.5 mL/30 sec., 3 mL/30 sec., 3.5 mL/30 sec., 4 mL/30 sec., 4.5

mL/30 sec., 5 mL/30 sec., 5.5 mL/30 sec., 6 mL/30 sec., 6.5 mL/30 sec., 7 mL/30 sec., 7.5
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mL/30 sec., 8 mL/30 sec., 8.5 mL/30 sec., 9 mL/30 sec., 9.5 mL/30 sec., 10 mL/30 sec.,
10.5 mL/30 sec.; and

(¢) 4 mL/min, 5 mL/min, 6 mL/min, 7 mL/min, 8 mL/min, 9 mL/min, 10 mL/min,
11 mL/min, 12 mL/min, 13 mL/min, 14 mL/min, 15 mL/min, 16 mL/min, 17 mL/min, 18
mL/min, 19 mL/min, 20 mL/min, 21 mL/min.
The hyaluronidase may be delivered at a delivery time of approximately of 13-120 seconds.

In one embodiment, the hyaluronidase is delivered at a delivery time of:

(a) about 10 seconds, about 12 seconds, about 16 seconds, about 18 seconds, about
20 seconds, about 22 seconds, about 24 seconds, about 26 seconds, about 28 seconds, about
30 seconds, about 32 seconds, about 34 seconds, about 36 seconds, about 38 seconds, about
40 seconds, about 42 seconds, about 44 seconds, about 46 seconds, about 48 seconds, about
50 seconds, about 52 seconds, about 54 seconds, about 56 seconds, about 58 seconds, about
60 seconds, about 65 seconds, about 70 seconds, about 75 seconds, about 80 seconds, about
85 seconds, about 90 seconds, about 95 seconds, about 100 seconds, about 105 seconds,
about 110 seconds, about 115 seconds, or about 120 seconds.

(b) about 10 seconds to about 120 seconds, about 12 seconds to about 115 seconds,
about 16 seconds to about 110 seconds, about 18 seconds to about 105 seconds, about 20
seconds to about 100 seconds, about 22 seconds to about 95 seconds, about 24 seconds to
about 90 seconds, about 26 seconds to about 85 seconds, about 28 seconds to about 80
seconds, about 30 seconds to about 75 seconds, about 32 seconds to about 70 seconds,
about 34 seconds to about 65 seconds, about 36 seconds to about 60 seconds, about 38
seconds to about 58 seconds, about 40 seconds to about 56 seconds, about 42 seconds to
about 54 seconds, about 44 seconds to about 52 seconds or about 46 seconds to about 50

seconds.

In an embodiment, the compositions and combinations described herein can comprise one
or more of inactive ingredients, including but not limited to, a divalent cation, a buffer, a pH
adjusting agent, an anti-oxidation agent, a tonicity modifier, a surfactant, and other inactive
ingredients/agents described below. Provided below is a description of the inactive ingredients
that can be included in the hyaluronidase compositions and combinations described herein. The
inactive ingredients are exemplary only and provide a platform from which minor adjustments can
be made. It is understood that very small changes in the concentrations of the various excipients
and other components (e.g. £15% of the stated concentrations), or small changes in pH, can be
made while retaining some if not all of the hyaluronan degrading enzyme stability. Further changes

also can be made by adding or removing excipients. For example, the type of stabilizing surfactant
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can be changed.
Divalent Cation

In some embodiments, the hyaluronidase compositions and combinations provided herein
comprise an amount of a divalent cation to achieve at least 50%, and generally at least 70%, of the
initial enzymatic activity of the hyaluronidase at temperatures of between or approximately
between 37° C. to 42° C., such as at least or about or approximately 37° C or 40° C, for at least
three (3) days and generally at least one month (e.g. 4 weeks) as described herein. For example,
the amount of divalent cation is an amount to achieve at least 75%, 80%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or more of the initial enzymatic
activity of the hyaluronidase for at least three (3) days, and generally for at least 4 weeks at
temperatures between or approximately between 37° C. to 42° C., such as at least or about or

approximately 40° C.

For example, hyaluronidase compositions and combinations provided herein can contain
an amount of Lys-Lys, salt, derivative, analogue or mimetic thereof, to achieve at least 50%, and
generally at least 70%, of the initial enzymatic activity of the hyaluronan-degrading enzyme at
temperatures between or approximately between 37° C to 42° C, such as at least or about or
approximately 40° C, for at least three (3) days and generally for at least 4 weeks. Such a
hyaluronidase composition or combination provided herein may contain between or about between
5 mM to 300 mM Lys-Lys, such as 10 mM to 200 mM, 50 mM to 150 mM or 10 mM to 50 mM.
For example, a hyaluronidase composition or combination provided herein may contain at least or
about at least or 5 mM, 10 mM, 20 mM, 30 mM, 40 mM, 50 mM, 60 mM, 70 mM, 80 mM, 90
mM, 100 mM, 125 mM, 150 mM, 200 mM, 300 mM or more Lys-Lys.

In another example, the hyaluronidase compositions or combinations provided herein can
contain an amount of MgClz, a derivative, an analogue or a mimetic thereof, to achieve at least
50%, and generally at least 70%, of the initial enzymatic activity of the hyaluronidase at
temperatures between or approximately between 37° C to 42° C, such as at least or about or
approximately 40° C, for at least three (3) days and generally for at least 4 weeks. The
hyaluronidase compositions and combinations provided herein may contain between or about
between 5 mM to 300 mM MgClz, such as 10 mM to 200 mM, 50 mM to 150 mM or 10 mM to
50 mM. For example, the hyaluronidase compositions and combinations provided herein may
contain at least or about at least or 5 mM, 10 mM, 20 mM, 30 mM, 40 mM, 50 mM, 60 mM, 70
mM, 80 mM, 90 mM, 100 mM, 125 mM, 150 mM, 200 mM, 300 mM or more MgClo.

As discussed below, formulations containing a divalent cation (e.g. Lys-Lys), if necessary,
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also can contain a tonicity modifier (e.g. NaCl).

If necessary, the pH of the hyaluronidase compositions and combinations described herein
can be adjusted using acidifying agents to lower the pH or alkalizing agents to increase the pH.
Exemplary acidifying agents include, but are not limited to, acetic acid, citric acid, sulfuric acid,
hydrochloric acid, monobasic sodium phosphate solution, and phosphoric acid. Exemplary
alkalizing agents include, but are not limited to, dibasic sodium phosphate solution, sodium

carbonate, or sodium hydroxide.

Any buffer can be used in the compositions and combinations provided herein so long as
it does not adversely affect the stability of the composition/combination and supports the requisite
pH range required. Examples of particularly suitable buffers include Tris, succinate, acetate,
phosphate buffers, histidine, citrate, aconitate, malate and carbonate. Those of skill in the art,
however, will recognize that the compositions and combinations provided herein are not limited
to a particular buffer, so long as the buffer provides an acceptable degree of pH stability, or “buffer
capacity” in the range indicated. Generally, a buffer has an adequate buffer capacity within about
1 pH unit of its pK. Buffer suitability can be estimated based on published pK tabulations or can
be determined empirically by methods well known in the art. The pH of the solution can be
adjusted to the desired endpoint within the range as described above, for example, using any

acceptable acid or base.

Buffers that can be included in the compositions and combinations provided herein include,
but are not limited to, Tris (Tromethamine), histidine, phosphate buffers, such as dibasic sodium
phosphate, and citrate buffers. For example, the buffer can be a histidine hydrochloride
(histidine/HCI) buffer. Generally, the buffering agent is present in an amount herein to maintain
the pH range of the composition or combination between or about between 6.5 to 7.8, for example
between or about between 6.8 to 7.8 such as between or about between 7.0 to 7.6. Such buffering
agents can be present in the compositions and combinations at concentrations between or about
between 1 mM to 100 mM, such as 10 mM to 50 mM or 20 mM to 40 mM, such as at or about 30
mM. For example, such buffering agents can be present in the compositions and combinations in
a concentration of or about or at least 1 mM, 2 mM, 3 mM, 4 mM, 5 mM, 6 mM, 7 mM, 8 mM, 9
mM, 10mM, 11 mM, 12 mM, 13 mM, 14 mM, 15 mM, 16 mM, 17 mM, 18 mM, 19 mM, 20 mM,
25 mM, 30 mM, 35 mM, 40 mM, 45 mM, 50 mM, 55 mM, 60 mM, 65 mM, 70 mM, 75 mM, or

more.

In some examples, a buffering agent is not required. In an embodiment, the hyaluronidase

compositions and combinations described herein comprise a surfactant. The surfactants generally
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are non-ionic surfactants. Surfactants that can be included in the compositions and combinations
herein include, but are not limited to, partial and fatty acid esters and ethers of polyhydric alcohols
such as of glycerol, or sorbitol, poloxamers and polysorbates. For example, exemplary surfactants
in the compositions and combinations herein include any one or more of poloxamer 188
(PLURONICS® such as PLURONIC® F68), TETRONICS®, polysorbate 20, polysorbate 80,
PEG 400, PEG 3000, Tween® (e.g. Tween® 20 or Tween® 80), Triton® X-100, SPAN®,
MYRIJ®, BRIJ® CREMOPHOR®, polypropylene glycols or polyethylene glycols. In some
examples, the compositions and combinations herein contain poloxamer 188, polysorbate 20,

polysorbate 80, generally poloxamer 188 (pluronic F68).

In the compositions and combinations provided herein, the total amount of the one or more
surfactants as a percentage (%) of mass concentration (w/v) in the compositions and combinations
herein can be, for example, between from or between about from 0.0% to 1.0%, such as between
or about between 0.0% to 0.0005%, 0.0005% to 0.005%, 0.001% to 0.01%, 0.01% to 0.5%, 0.01%
10 0.1% or 0.01% to 0.02%. For example, the compositions and combinations provided herein can
contain at or about 0.001%, 0.005%, 0.01%, 0.015%, 0.02%, 0.025%, 0.03%, 0.035%, 0.04%,
0.045%, 0.05%, 0.055%, 0.06%, 0.065%, 0.07%, 0.08%, or 0.09% surfactant.

Anti-Oxidation Agent

The compositions and combinations provided herein also can contain antioxidants to
reduce or prevent oxidation, in particular oxidation of the hyaluronidase. Exemplary antioxidants
include, but are not limited to, cysteine, tryptophan and methionine. In particular examples, the
anti-oxidant is methionine. The compositions and combinations provided herein can include an
antioxidant at a concentration from between or from about between 5 mM to or to about 50 mM,
such as S mM to 40 mM, 5 mM to 20 mM or 10 mM to 20 mM. For example, methionine can be
provided in the compositions and combinations herein at a concentration from between or from
about between 5 mM to or to about 50 mM, such as 5 mM to 40 mM, 5 mM to 20 mM or 10 mM
to 20 mM. For example, an antioxidant, for example methionine, can be included at a concentration
that is or is about or is at least 5 mM, 10 mM, 11 mM, 12 mM, 13 mM, 14 mM, 15 mM, 16 mM,
17 mM, 18 mM, 19 mM, 20 mM, 21 mM, 22 mM, 23 mM, 24 mM, 25 mM, 26 mM, 27 mM, 28
mM, 29 mM, 30 mM, 35 mM, 40 mM, 45 mM or 50 mM. In some examples, compositions and
combinations described herein contain 10 mM to 20 mM methionine, such as or about or at least

10 mM or 20 mM methionine.
Tonicity Modifier

Optionally, the stable hyaluronidase compositions and combinations provided herein can
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contain a tonicity modifier.

For example, in some embodiments, a tonicity modifier is included in the compositions
and combinations herein to produce a solution with the desired osmolality. The compositions and
combinations provided herein have an osmolality of between or about between 245 mOsm/kg to
500 mOsm/kg. For example, the osmolality is or is about or at least 245 mOsm/kg, 250 mOsm/kg,
255 mOsm/kg, 260 mOsm/kg, 265 mOsm/kg, 270 mOsm/kg, 275 mOsm/kg, 280 mOsm/kg, 285
mOsm/kg, 290 mOsm/kg, 295 mOsm/kg, 300 mOsm/kg, 350 mOsm/kg, 400 mOsm/kg, 450
mOsm/kg or 500 mOsm/kg. Typically, a tonicity modified is included in the compositions and
combinations herein that contain a divalent cation, such as Lys-Lys, in a concentration that is less
than 100 mM, such as less than 80 mM, 70 mM, 60 mM, 50 mM, 40 mM, 30 mM, 20 mM, 10 mM
or less. For example, a tonicity modified is included in the compositions and combinations herein
that contain a divalent cation, such as Lys-Lys, at a concentration of between or about between 10
mM to 50 mM, such as about or approximately 10 mM, 15 mM, 20 mM, 25 mM, 30 mM, 35 mM,
40 mM, 45 mM or 50 mM.

Tonicity modifiers include, but are not limited to, glycerin, NaCl, amino acids,
polyalcohols, trehalose, and other salts and/or sugars. For example, the compositions and
combinations provided herein can optionally include NaCl as a tonicity modifier. The NaCl can
be included at a concentration of between or about between 0 mM to 200 mM, such as generally
30 mM to 100 mM, 50 mM to 160 mM, for example 50 mM to 120 mM or 80 mM to 140 mM.
Generally, the NaCl is less than 150 mM, and generally less than 140 mM, 130 mM, 120 mM, 110
mM, 100 mM, 90 mM, 80 mM, 70 mM, 60 mM, 50 mM, 40 mM, 30 mM, 20 mM, 10 mM or less.
The particular amount can be empirically determined in order to retain enzyme activity and/or

tonicity.

In another example, glycerin (glycerol) is optionally included in the compositions and
combinations described herein. For example, the compositions and combinations provided herein
typically contain less than 60 mM glycerin, such as less than 55 mM, less than 50 mM, less than
45 mM, less than 40 mM, less than 35 mM, less than 30 mM, less than 25 mM, less than 20 mM,
less than 15 mM, 10 mM or less.

Other Agents or Excipients

The stable compositions and combinations provided herein can optionally contain one or
more other agents, carriers, excipients or preservatives. For example, exemplary stabilizers that
optionally can be included in the hyaluronidase compositions and combinations provided herein

include, but are not limited to, amino acids, amino acid derivatives, amines, sugars, polyols, salts
40



WO 2025/188901 PCT/US2025/018582

and buffers, surfactants, and other agents. For example, included among the types of stabilizers
that optionally can be contained in the formulations herein is an amino acid stabilizer or a
hyaluronidase inhibitor (e.g. a hyaluronidase substrate, such as hyaluronan). Exemplary amino
acid stabilizers, amino acid derivatives or amines include, but are not limited to, L-Arginine,
Glutamine, glycine, Lysine, Methionine, Proline, Lys-Lys, Gly-Gly, Trimethylamine oxide
(TMAO) or betaine. Exemplary of sugars and polyols include, but are not limited to, glycerol,
sorbitol, mannitol, inositol, sucrose or trehalose. Exemplary of salts and buffers include, but are
not limited to, magnesium chloride, sodium sulfate, Tris such as Tris (100 mM), or sodium
Benzoate. Exemplary surfactants include, but are not limited to, poloxamer 188 (e.g. Pluronic®
F68), polysorbate 80 (PS80), polysorbate 20 (PS20). Other stabilizers include, but are not limited
to, hyaluronic acid (HA), human serum albumin (HSA), phenyl butyric acid, taurocholic acid,

polyvinylpyrolidone (PVP) or zinc.

In an embodiment, the hyaluronidase compositions and combinations also can optionally
contain an amount of preservative(s) that, when combined with the components set forth above,
result in a stable composition or combination. When included, the preservatives are present in a
sufficient concentration to provide the anti-microbial requirements of, for example, the United
States Pharmacopoeia (USP) and the European Pharmacopoeia (EP). Typically, formulations that
meet EP (EPA or EPB) anti-microbial requirements contain more preservative than those
formulated only to meet USP anti-microbial requirements. Generally, when included, the
compositions and combinations provided herein contain preservative(s) in an amount that exhibits
anti-microbial activity by killing or inhibiting the propagation of microbial organisms in a sample
of the composition as assessed in an antimicrobial preservative effectiveness test (APET). Non-
limiting examples of preservatives that can be included in the compositions and combinations
provided herein include, but are not limited to, phenol, meta-cresol (m-cresol), methylparaben,
benzyl alcohol, thimerosal, benzalkonium chloride, 4-chloro-1-butanol, chlorhexidine
dihydrochloride, chlorhexidine digluconate, L-phenylalanine, EDTA, bronopol (2-bromo-2-
nitropropane-1,3-diol), phenylmercuric acetate, glycerol (glycerin), imidurea, chlorhexidine,
sodium dehydroacetate, ortho-cresol (o-cresol), para-cresol (p-cresol), chlorocresol, cetrimide,
benzethonium chloride, ethylparaben, propylparaben or butylparaben and any combination
thereof. In one example, the compositions and combinations contain at least one phenolic
preservative. For example, the composition or combination contains phenol, m-cresol or phenol
and m-cresol. When included in the compositions and combinations provided herein, the total
amount of the one or more preservative agents as a percentage (%) of mass concentration (w/v) in

the composition and combination can be, for example, between from or between about from 0.1%
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to 0.4%, such as 0.1% to 0.3%, 0.15% to 0.325%, 0.15% to 0.25%, 0.1% to 0.2%, 0.2% to 0.3%,
or 0.3% to 0.4%, and generally less than 0.4% (w/v) preservative, for example, at least or about at
least 0.1%, 0.12%, 0.125%, 0.13%, 0.14%, 0.15%, 0.16%, 0.17%, 0.175%, 0.18%, 0.19%, 0.2%,
0.25%, 0.3%, 0.325%, 0.35% but less than 0.4% total preservative.

Optionally, the compositions and combinations can include carriers such as a diluent,
adjuvant, excipient, or vehicle with which the formulation is administered. Examples of suitable
pharmaceutical carriers are described in “Remington's Pharmaceutical Sciences” by E. W. Martin.
Such compositions will contain a therapeutically effective amount of the compound, generally in
purified form or partially purified form, together with a suitable amount of carrier so as to provide
the form for proper administration to the patient. Such pharmaceutical carriers can be sterile
liquids, such as water and oils, including those of petroleum, animal, vegetable or synthetic origin,
such as peanut oil, soybean oil, mineral oil, and sesame oil. Water is a typical carrier when the
pharmaceutical composition is administered intravenously. Saline solutions and aqueous dextrose

and glycerol solutions also can be employed as liquid carriers, particularly for injectable solutions.

For example, pharmaceutically acceptable carriers used in parenteral preparations include
aqueous vehicles, nonaqueous vehicles, antimicrobial agents, isotonic agents, buffers,
antioxidants, local anesthetics, suspending and dispersing agents, emulsifying agents, sequestering
or chelating agents and other pharmaceutically acceptable substances. Examples of aqueous
vehicles include Sodium Chloride Injection, Ringers Injection, Isotonic Dextrose Injection, Sterile
Water Injection, Dextrose and Lactated Ringers Injection. Nonaqueous parenteral vehicles include
fixed oils of vegetable origin, cottonseed oil, corn oil, sesame oil and peanut oil. Antimicrobial
agents in bacteriostatic or fungistatic concentrations can be added to parenteral preparations
packaged in multiple-dose containers, which include phenols or cresols, mercurials, benzyl
alcohol, chlorobutanol, methyl and propyl p-hydroxybenzoic acid esters, thimerosal,
benzalkonium chloride and benzethonium chloride. Isotonic agents include sodium chloride and
dextrose. Buffers include phosphate and citrate. Antioxidants include sodium bisulfate. Local
anesthetics include procaine hydrochloride. Suspending and dispersing agents include sodium
carboxymethylcellulose, hydroxypropyl methylcellulose and polyvinylpyrrolidone. Emulsifying
agents include Polysorbate 80 (TWEEN 80). A sequestering or chelating agent of metal ions
include EDTA. Pharmaceutical carriers also include ethyl alcohol, polyethylene glycol and
propylene glycol for water miscible vehicles and sodium hydroxide, hydrochloric acid, citric acid

or lactic acid for pH adjustment.

Compositions can contain along with an active ingredient: a diluent such as lactose,
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sucrose, dicalcium phosphate, or carboxymethylcellulose; a lubricant, such as magnesium stearate,
calcium stearate and talc; and a binder such as starch, natural gums, such as gum acacia, gelatin,
glucose, molasses, polyvinylpyrrolidone, celluloses and derivatives thereof, povidone,

crospovidones and other such binders known to those of skill in the art.

For example, an excipient protein can be added to the composition or combination that can
be any of a number of pharmaceutically acceptable proteins or peptides. Generally, the excipient
protein is selected for its ability to be administered to a mammalian subject without provoking an
immune response. For example, human serum albumin is generally well-suited for use in
pharmaceutical formulations. Other known pharmaceutical protein excipients include, but are not
limited to, starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium
stearate, glycerol monostearate, talc, sodium chloride, dried skim milk, glycerol, propylene, glycol,
water, and ethanol. The excipient is included in the composition or combination at a sufficient
concentration to prevent adsorption of the protein to the holding vessel or vial. The concentration
of the excipient will vary according to the nature of the excipient and the concentration of the

protein in the composition or combination.

A composition or combination, if desired, also can contain minor amounts of wetting or
emulsifying agents, or pH buffering agents, for example, acetate, sodium citrate, cyclodextrin
derivatives, sorbitan monolaurate, triethanolamine sodium acetate, triethanolamine oleate, and

other such agents.

In an embodiment, the injectable combination comprises a hyaluronidase and Gemtuzumab
ozogamicin. For example, Gemtuzumab ozogamicin is mixed with an inert additive, carrier, or
excipient selected from dextran (e.g. dextran 40), sodium chloride, sodium phosphate dibasic
anhydrous, sodium phosphate monobasic monohydrate, and sucrose. For example, Gemtuzumab
ozogamicin is mixed with each dextran (e.g. dextran 40), sodium chloride, sodium phosphate
dibasic anhydrous, sodium phosphate monobasic monohydrate, and sucrose. In an embodiment,
the injectable combination comprises a hyaluronidase and Brentuximab vedotin. For Example,
Brentuximab vedotin is mixed with an inert additive, carrier, or excipient selected from trehalose
dihydrate, sodium citrate dihydrate, citric acid monohydrate, and polysorbate (e;g., polysorbate
80). For example, Brentuximab vedotin is mixed with each of trehalose dihydrate, sodium citrate
dihydrate, citric acid monohydrate, and polysorbate (e;g., polysorbate 80). In an embodiment, the
injectable combination comprises a hyaluronidase and Ado-Trastuzumab emtansine. For example,
Ado-Trastuzumab emtansine is mixed with an inert additive, carrier, or excipient selected from

polysorbate (e.g. polysorbate 20), sodium succinate, and sucrose. For example, Ado-Trastuzumab
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emtansine is mixed with each of polysorbate (e.g. polysorbate 20), sodium succinate, and sucrose.
In an embodiment, the injectable combination comprises a hyaluronidase and Inotuzumab
ozogamicin. For example, Inotuzumab ozogamicin emtansine is mixed with an inert additive,
carrier, or excipient selected from polysorbate (e.g. polysorbate 80), sodium chloride, sucrose, and
tromethamine. For example, Inotuzumab ozogamicin emtansine is mixed with each of polysorbate
(e.g. polysorbate 80), sodium chloride, sucrose, and tromethamine. In an embodiment, the
injectable combination comprises a hyaluronidase and Polatuzumab vedotin. For example,
Polatuzumab vedotin is mixed with an inert additive, carrier, or excipient selected from
polysorbate (e.g. polysorbate 20), sodium hydroxide, succinic acid, and sucrose. For example,
Polatuzumab vedotin is mixed with each of polysorbate (e.g. polysorbate 20), sodium hydroxide,
succinic acid, and sucrose. In an embodiment, the injectable combination comprises a
hyaluronidase and Enfortumab vedotin. For example, Enfortumab vedotin is mixed with an inert
additive, carrier, or excipient selected from histidine, histidine hydrochloride monohydrate,
polysorbate (e.g. polysorbate 20), and trehalose dihydrate. For example, Enfortumab vedotin is
mixed with each of histidine, histidine hydrochloride monohydrate, polysorbate (e.g. polysorbate
20), and trehalose dihydrate. In an embodiment, the injectable combination comprises a
hyaluronidase and Fam-Trastuzumab deruxtecan. For example, Fam-Trastuzumab deruxtecan is
mixed with an inert additive, carrier, or excipient selected from histidine (e.g. L-histidine),
histidine hydrochloride monohydrate (e.g. L-histidine hydrochloride monohydrate), polysorbate
(e.g. polysorbate 80), and sucrose. For example, Fam-Trastuzumab deruxtecan is mixed with each
of histidine (e.g. L-histidine), histidine hydrochloride monohydrate (e.g. L-histidine hydrochloride
monohydrate), polysorbate (e.g. polysorbate 80), and sucrose. In an embodiment, the injectable
combination comprises a hyaluronidase and Sacituzumab govitecan. For example, Sacituzumab
govitecan is mixed with an inert additive, carrier, or excipient selected from 2-(N-
morpholino)ethane sulfonic acid (MES), polysorbate (e.g. polysorbate 80), trehalose dihydrate,
and sodium chloride. In an embodiment, Sacituzumab govitecan is mixed with each of 2-(N-
morpholino)ethane sulfonic acid (MES), polysorbate (e.g. polysorbate 80), trehalose dihydrate,
and sodium chloride. In an embodiment, the injectable combination comprises a hyaluronidase
and Loncastuximab Tesirine. For example, Loncastuximab Tesirine is mixed with an inert
additive, carrier, or excipient selected from histidine (e.g. L-histidine), histidine
monohydrochloride (e.g. L-histidine monohydrochloride), polysorbate (e.g. polysorbate 20), and
sucrose. For example, Loncastuximab Tesirine is mixed with each of histidine (e.g. L-histidine),
histidine monohydrochloride (e.g. L-histidine monohydrochloride), polysorbate (e.g. polysorbate

20), and sucrose. In an embodiment, the injectable combination comprises a hyaluronidase and
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Tisotumab vedotin. For example, Tisotumab vedotin is mixed with an inert additive, carrier, or
excipient selected from mannitol (e.g. d-mannitol), histidine (e.g. L-histidine), histidine
monohydrochloride (e.g. L-histidine monohydrochloride), and sucrose. For example, Tisotumab
vedotin is mixed with an each of mannitol (e.g. d-mannitol), histidine (e.g. L-histidine), histidine
monohydrochloride (e.g. L-histidine monohydrochloride), and sucrose. In an embodiment, the
injectable combination comprises a hyaluronidase and Mirvetuximab soravtansine-gynx. For
example, Mirvetuximab soravtansine-gynx is mixed with an inert additive, carrier, or excipient
selected from acetic acid (e.g. glacial acetic acid), polysorbate (e.g. polysorbate 20), sodium
acetate, and sucrose. For example, Mirvetuximab soravtansine-gynx is mixed with each of acetic

acid (e.g. glacial acetic acid), polysorbate (e.g. polysorbate 20), sodium acetate, and sucrose.
3. Methods of Administration

In an embodiment, each of the hyaluronidase and antibody-drug conjugate can be
administered to a patient via injection. In an embodiment the hyaluronidase and antibody-drug
conjugate are administered subcutaneously. For example, the hyaluronidase and antibody-drug
conjugate can be administered to a patient subcutaneously in the abdominal tissue. The
hyaluronidase and antibody-drug conjugate can be administered separately or in the same

composition.

In an embodiment, the hyaluronidase and antibody-drug conjugate are administered
topically by mucosal delivery. In an embodiment, the mucosal delivery is selected from the group
consisting of buccal delivery, pulmonary delivery, ocular delivery, nasal delivery, intranasal
delivery, vaginal delivery, and oral delivery. In an embodiment, the hyaluronidase is administered
directly to a mucosal tissue of the human subject, including at the affected site. In an embodiment,
the mucosal tissue is selected from the group consisting of anterior nostril, nasal sinus, vaginal,

esophagus, urethral, sublingual and buccal.

In an embodiment, various delivery systems are known and can be used to administer the
hyaluronidase in combination with an antibody-drug conjugate. For example, the hyaluronidase
can be encapsulated in liposomes, microparticles, microcapsules for topical delivery. In addition,
pulmonary administration can also be used, such as inhalers or nebulizers, and aerosol

formulations.

If the hyaluronidase and antibody-drug conjugate comprise pulmonary or intranasal
administration, the composition can be formulated in the form of an aerosol, spray, mist or drip.
In particular, the hyaluronidase and antibody-drug conjugate can be provided by the use of suitable
propellants (such as dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroetharne,
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carbon dioxide, or other suitable gases). Aerosol sprays are delivered from pressurized packaging
or sprayers. In the case of pressurized aerosols, the dosage unit can be determined by providing a
valve that can deliver a metered amount. Capsules and cartridges (made of, for example, gelatin)
containing powder mixtures of compounds and suitable powder bases such as lactose or starch can

be formulated and used in inhalers.

If the hyaluronidase and antibody-drug conjugate is administered topically, including
directly to the affected site, the compositions can be in the form of ointment, cream, transdermal
patch, lotion, gel, shampoo, spray, aerosol, solution, emulsion. With regard to non-sprayable
topical dosage forms, it is generally employed to include a carrier or one or more excipients
compatible with topical application, and the dynamic viscosity is preferably greater than the
viscosity of water to a semi-solid or solid form. Suitable formulations include (but are not limited
to) solutions, suspensions, emulsions, creams, ointments, powders, wipes, ointments, which are
sterilized or used to affect various properties such as osmotic pressure, if necessary, adjuvants

(such as preservatives, stabilizers, wetting agents, buffers or salts) are present in the composition.

Other suitable topical dosage forms include sprayable aerosol formulations, where the
active ingredient, optionally combined with a solid or liquid inert carrier, is mixed and
encapsulated with a pressurized volatile substance (such as a gaseous propellant such as freon) or
encapsulated in a squeeze bottle. If necessary, a moisturizing agent or humectant may also be

added to the composition.

In an embodiment, it may be necessary to locally administer the hyaluronidase to the
affected site in need of treatment; this may be achieved by, for example, but not limited to, topical
administration, local infusion, injection, or by means of an implant. The implant may be a porous
or non-porous material, including membranes and matrices, such as silicone membranes,

polymers, fibrous matrices or collagen matrices.

In an embodiment, the invention provides a composition for transdermal delivery
containing the hyaluronidase, antibody-drug conjugate and a pharmaceutical excipient suitable for
transdermal delivery. Compositions of the present invention can be formulated into preparations
in solid, semi-solid, or liquid forms suitable for local or topical administration, such as gels, water
soluble jellies, creams, lotions, suspensions, foams, powders, slurries, ointments, solutions, oils,
pastes, suppositories, sprays, emulsions, saline solutions, dimethylsulfoxide (DMSO)-based
solutions. In general, carriers with higher densities are capable of providing an area with a
prolonged exposure to the active ingredients. In contrast, a solution formulation may provide more

immediate exposure of the active ingredient to the chosen area.
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The transdermal compositions also may comprise suitable solid or gel phase carriers or
excipients, which are compounds that allow increased penetration of, or assist in the delivery of,
the hyaluronidase and antibody-drug conjugate across the stratum corneum permeability barrier of
the skin. There are many of these penetration-enhancing molecules known to those skilled in the
field of topical formulation. Examples of such carriers and excipients include, but are not limited
to, humectants (e.g. urea), glycols (e.g. ethylene glycol, propylene glycol), alcohols (e.g. methanol,
ethanol, propanol, including isopropanol and n-propanol; butanol, including n-butanol, isobutanol,
tert-butanol, and sec-butanol; pentanol, including 1-pentanol, 2-pentanol, 3-pentanol, 2-methyl-1-
butanol, 3-methyl-1-butanol, 2-methyl-2-butanol, 2-methyl-3-butanol, and 2,2-dimethylpropanol;
and hexanol, including hexan-1-ol, hexan-2-ol, hexan-3-ol, 2-methylpentan-1-ol, 3-methylpentan-
1-ol, 4-methylpentan-1-ol, 2-methylpentan-2-ol, 3-methylpentan-2-ol, 4-methylpentan-2-ol, 2-
methylpentan-3-ol , 3-methylpentan-3-ol, 2,2-dimethylbutan-1-ol , 2,3-dimethylbutan-1-ol , 3,3-
dimethylbutan-1-ol, 2,3-dimethylbutan-2-ol , 3,3-dimethylbutan-2-ol, and 2-ethylbutan-1-ol),
fatty acids (e.g. oleic acid, a-linolenic acid, linoleic acid, y-linolenic acid, palmitoleic acid),
surfactants (e.g. isopropyl myristate and sodium lauryl sulfate), pyrrolidones (e.g. N-methyl-2-
pyrrolidone, 2-pyrrolidone), glycerol monolaurate, sulfoxides (e.g. dimethyl sulfoxide,
decylmethylsulfoxide), terpenes (e.g. menthol, 1,8-cineole, limonene, menthone, nerolidol),
amines, amides, alkanes, alkanols, water, calcium carbonate, calcium phosphate, various sugars,
starches, cellulose derivatives, gelatin, and polymers such as polyethylene glycols and

polypropylene glycols.

Another exemplary formulation for delivery hyaluronidase and antibody-drug conjugate
employs transdermal delivery devices ("patches"). Such transdermal patches may be used to
provide continuous or discontinuous infusion of the hyaluronidase in controlled amounts, either
with or without another active pharmaceutical ingredient. The construction and use of transdermal
patches for the delivery of pharmaceutical agents is known. See, e.g. U.S. Patent No. 5,023,252;
4,992,445 and 5,001,139 incorporated by reference herein. Such patches may be constructed for

continuous, pulsatile, or on demand delivery of hyaluronidase and antibody-drug conjugate.

A diverse range of delivery methods may be utilized to cater to a wide range of medical
needs. These methods offer patients and healthcare providers options based on the nature of the
medication, dosage requirements, and the specific condition being treated. In some embodiments,
an injector, or other handheld devices for injections that allow patients to self-administer preset
doses, is used to administer the hyaluronidase and antibody-drug conjugate to the affected site. In
some embodiments, the autoinjector is a prefilled syringe, a high volume autoinjector or a large

volume autoinjector. The injector may be button actuated or needle guard actuated and may be
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configured to deliver a single dose or a plurality of doses.

A wearable administration apparatus may be utilized to administer the hyaluronidase and
antibody-drug conjugate to the affected site in cases that require prolonged delivery. In some
embodiments, an on-body injector, or other wearable device that deliver a larger volume of
medication subcutaneously over an extended period, is used to administer the hyaluronidase and
antibody-drug conjugate to the affected site. In some embodiments, a patch pump, or other
wearable device adhering to the skin that delivers medication subcutaneously through an injection
site, is used to administer the hyaluronidase and antibody-drug conjugate to the affected site. In
some embodiments, a wearable infusion pump, or other device worn on the body for continuous
subcutaneous infusion of medication, is used to administer the hyaluronidase and antibody-drug

conjugate to the affected site.

An implantable administration apparatus may be utilized to administer the hyaluronidase
and antibody-drug conjugate. The implantable apparatus may be made of porous or non-porous
materials (such as silicone membranes, polymers, fibrous matrices, or collagen matrices) that
release medication gradually over time. In some embodiments, a subcutaneous impact, or other
implant specifically designed to be placed beneath the skin for controlled and sustained release of
medication, is used to administer the hyaluronidase and antibody-drug conjugate to the affected
site. In some embodiments, an intramuscular implant, or other implant designed for insertion into
muscle tissue, providing a localized and sustained release of medication, is used to administer the
hyaluronidase to the affected site. In some embodiments, an intradermal implant, or other implant
placed within the dermal layer of the skin for targeted and controlled delivery of medication, is
used to administer the hyaluronidase and antibody-drug conjugate to the affected site. In some
embodiments, topical administration, or other application directly onto the skin, including creams,
gels, ointments, and transdermal patches, is used to administer the hyaluronidase and antibody-

drug conjugate to the affected site.

The compositions for administration to a patient via an injection (e.g. subcutaneously) also
may comprise suitable inert additives, carriers, or excipients. In an embodiment, the injectable
composition or combination comprises histidine. In an embodiment, the injectable composition
comprises sodium chloride. In an embodiment, the injectable composition comprises polysorbate.
In an embodiment, the polysorbate comprises polysorbate 80. In an embodiment, the injectable

composition comprises an antioxidant. In an embodiment, the antioxidant comprises methionine.

In an embodiment, the injectable combination comprises a hyaluronidase and Gemtuzumab

ozogamicin. In an embodiment, Gemtuzumab ozogamicin is mixed with an inert additive, carrier,
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or excipient selected from dextran (e.g. dextran 40), sodium chloride, sodium phosphate dibasic
anhydrous, sodium phosphate monobasic monohydrate, and sucrose. In an embodiment,
Gemtuzumab ozogamicin is mixed with each dextran (e.g. dextran 40), sodium chloride, sodium
phosphate dibasic anhydrous, sodium phosphate monobasic monohydrate, and sucrose. In an
embodiment, the injectable combination comprises a hyaluronidase and Brentuximab vedotin. In
an embodiment, Brentuximab vedotin is mixed with an inert additive, carrier, or excipient selected
from trehalose dihydrate, sodium citrate dihydrate, citric acid monohydrate, and polysorbate (e;g.,
polysorbate 80). In an embodiment, Brentuximab vedotin is mixed with each of trehalose
dihydrate, sodium citrate dihydrate, citric acid monohydrate, and polysorbate (e;g., polysorbate
80). In an embodiment, the injectable combination comprises a hyaluronidase and Ado-
Trastuzumab emtansine. In an embodiment, Ado-Trastuzumab emtansine is mixed with an inert
additive, carrier, or excipient selected from polysorbate (e.g. polysorbate 20), sodium succinate,
and sucrose. In an embodiment, Ado-Trastuzumab emtansine is mixed with each of polysorbate
(e.g. polysorbate 20), sodium succinate, and sucrose. In an embodiment, the injectable
combination comprises a hyaluronidase and Inotuzumab ozogamicin. In an embodiment,
Inotuzumab ozogamicin emtansine is mixed with an inert additive, carrier, or excipient selected
from polysorbate (e.g. polysorbate 80), sodium chloride, sucrose, and tromethamine. In an
embodiment, Inotuzumab ozogamicin emtansine is mixed with each of polysorbate (e.g.
polysorbate 80), sodium chloride, sucrose, and tromethamine. In an embodiment, the injectable
combination comprises a hyaluronidase and Polatuzumab vedotin. In an embodiment,
Polatuzumab vedotin is mixed with an inert additive, carrier, or excipient selected from
polysorbate (e.g. polysorbate 20), sodium hydroxide, succinic acid, and sucrose. In an
embodiment, Polatuzumab vedotin is mixed with each of polysorbate (e.g. polysorbate 20), sodium
hydroxide, succinic acid, and sucrose. In an embodiment, the injectable combination comprises a
hyaluronidase and Enfortumab vedotin. In an embodiment, Enfortumab vedotin is mixed with an
inert additive, carrier, or excipient selected from histidine, histidine hydrochloride monohydrate,
polysorbate (e.g. polysorbate 20), and trehalose dihydrate. In an embodiment, Enfortumab vedotin
is mixed with each of histidine, histidine hydrochloride monohydrate, polysorbate (e.g.
polysorbate 20), and trehalose dihydrate. In an embodiment, the injectable combination comprises
a hyaluronidase and Fam-Trastuzumab deruxtecan. In an embodiment, Fam-Trastuzumab
deruxtecan is mixed with an inert additive, carrier, or excipient selected from histidine (e.g. L-
histidine), histidine hydrochloride monohydrate (e.g. L-histidine hydrochloride monohydrate),
polysorbate (e.g. polysorbate 80), and sucrose. In an embodiment, Fam-Trastuzumab deruxtecan

is mixed with each of histidine (e.g. L-histidine), histidine hydrochloride monohydrate (e.g. L-

49



WO 2025/188901 PCT/US2025/018582

histidine hydrochloride monohydrate), polysorbate (e.g. polysorbate 80), and sucrose. In an
embodiment, the injectable combination comprises a hyaluronidase and Sacituzumab govitecan.
In an embodiment, Sacituzumab govitecan is mixed with an inert additive, carrier, or excipient
selected from 2-(N-morpholino)ethane sulfonic acid (MES), polysorbate (e.g. polysorbate 80),
trehalose dihydrate, and sodium chloride. In an embodiment, Sacituzumab govitecan is mixed with
each of 2-(N-morpholino)ethane sulfonic acid (MES), polysorbate (e.g. polysorbate 80), trehalose
dihydrate, and sodium chloride. In an embodiment, the injectable combination comprises a
hyaluronidase and Loncastuximab Tesirine. In an embodiment, Loncastuximab Tesirine is mixed
with an inert additive, carrier, or excipient selected from histidine (e.g. L-histidine), histidine
monohydrochloride (e.g. L-histidine monohydrochloride), polysorbate (e.g. polysorbate 20), and
sucrose. In an embodiment, Loncastuximab Tesirine is mixed with each of histidine (e.g. L-
histidine), histidine monohydrochloride (e.g. L-histidine monohydrochloride), polysorbate (e.g.
polysorbate 20), and sucrose. In an embodiment, the injectable combination comprises a
hyaluronidase and Tisotumab vedotin. In an embodiment, Tisotumab vedotin is mixed with an
inert additive, carrier, or excipient selected from mannitol (e.g. d-mannitol), histidine (e.g. L-
histidine), histidine monohydrochloride (e.g. L-histidine monohydrochloride), and sucrose. In an
embodiment, Tisotumab vedotin is mixed with an each of mannitol (e.g. d-mannitol), histidine
(e.g. L-histidine), histidine monohydrochloride (e.g. L-histidine monohydrochloride), and sucrose.
In an embodiment, the injectable combination comprises a hyaluronidase and Mirvetuximab
soravtansine-gynx. In an embodiment, Mirvetuximab soravtansine-gynx is mixed with an inert
additive, carrier, or excipient selected from acetic acid (e.g. glacial acetic acid), polysorbate (e.g.
polysorbate 20), sodium acetate, and sucrose. In an embodiment, Mirvetuximab soravtansine-gynx
is mixed with each of acetic acid (e.g. glacial acetic acid), polysorbate (e.g. polysorbate 20),

sodium acetate, and sucrose.

In an embodiment, the injection of a high volume of the disclosed formulation in a
subject leads to fewer side effects in the subject compared to an identical subject administered
the same volume of a comparable formulation that does not comprise the hyaluronidase. In an
embodiment, the injection of a high volume disclosed elsewhere herein with the disclosed
formulation has reduced back leakage compared similar formulation that does not comprise the
hyaluronidase. In an embodiment, the back leakage is reduced about 54%, about 56%, about
58%, about 60%, about 62%, about 64%, about 66%, about 68%, about 70%, about 72%, about
74%, about 76%, or about 78% when a high volume of the disclosed formulation is administered
to a subject using a HVAI fitted with a 23 gauge needle compared to a similar formulation that

does not comprise the hyaluronidase. In an embodiment, the back leakage is reduced about 62%,
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about 64%, about 68%, about 70%, about 72%, about 74%, about 76%, about 78%, about 80%,
about 82%, about 84%, or about 86% when a high volume of the disclosed formulation is
administered to a subject using a HVALI fitted with a 25 gauge needle compared to a similar
formulation that does not comprise the hyaluronidase.

In an embodiment, the swelling (bleb) volume is reduced following the injection of the
disclosed formulation into a subject when compared to a similar formulation that does not
comprise the hyaluronidase. In an embodiment, the swelling height is reduced following the
injection of the disclosed formulation when compared to a similar formulation that does not
comprise the hyaluronidase. In an embodiment, the swelling size is reduced following the
injection of the disclosed formulation when compared to a similar formulation that does not
comprise the hyaluronidase. In an embodiment, the swelling area is reduced following the
injection of the disclosed formulation when compared to a similar formulation that does not
comprise the hyaluronidase. In an embodiment, the swelling induration following the initial
injection of the disclosed formulation is minimized compared to a similar formulation that does
not comprise the hyaluronidase. In an embodiment, the swelling resolves quicker when the
disclosed formulation is injected compared to a similar formulation that does not comprise the
hyaluronidase. In an embodiment, the disclosed formulation permits for more consistent
delivery (i.e., time to delivery, reduction in bleb swelling volume, height and induration) from
injection to injection, compared to a similar formulation that does not comprise the
hyaluronidase. In an embodiment, the disclosed formulation permits for faster delivery of the
full volume from a HVAI than a comparable formulation that does not comprise the

hyaluronidase which results in less pain and discomfort for the subject.
EXAMPLES

The following examples are included for illustrative purposes only and are not intended to

limit the scope of the invention.

Example 1: Tolerability of Sacituzumab Govitecan Following Subcutaneous Administration

with and without Recombinant Human Hyaluronidase PH20 (rHuPH20)

High volume auto-injectors (HVAISs) are in development for subcutaneous (SC) delivery
of biotherapeutics. However, traditional volumetric limitations have kept the development of these
devices to around 2.5 to 5 milliliters (mL). Recombinant human hyaluronidase PH20 (rHuPH20)
has been shown to facilitate the SC delivery of large volumes (from 5-600 mL) in clinical

applications and may facilitate the delivery of large volumes of biotherapeutics using an HVAL
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Both pre-clinical and clinical testing of a prototype HVAI device has demonstrated its capacity to
deliver a 10 mL volume of test solution in approximately a 15-45 second timeframe.

This study investigated the local tolerability of subcutaneous (SC) administration of an
antibody drug conjugate (ADC) both with and without recombinant human hyaluronidase PH20
(rtHuPH20). An HVAI was used to deliver the test solutions. The HVAI had an exposed needle
length of 10 mm and was vertically inserted through the dermis. Minipigs were used in this study
due to the similarity of the SC skin architecture to humans. Each animal received two 10 mL SC
injections into the lower abdominal region using the prototype HVAI The first injection contained
the ADC alone followed by the second injection on the contralateral side of the animal which
contained the ADC + rHuPH20 at 2000 U/mL.

The duration of each injection was measured and recorded. Additional endpoints included
measurement of post-injection back-leakage, local injection site measurements (bleb area and
volume), qualitative scoring assessment of the local tissue for erythema, swelling size and
induration, and standard imaging to quantitate post-injection changes of the skin. Qualitative
assessments were taken at approximately one, two- and three-days post-injection. After the final
imaging timepoint the animal was humanely euthanized and full skin thickness punch biopsies
were collected of the injection sites.

Subcutaneous administration of large volumes of antibodies has been shown to be feasible
when the antibody solution is co-formulated with recombinant human hyaluronidase PH20
(rHuPH20). rHuPH20 has been shown to facilitate SC administration of fluids and drugs by
transiently and locally depolymerizing hyaluronan (HA) in the extracellular matrix (ECM) thereby
reducing tissue backpressure in the SC space permitting rapid, large volume administration of
fluid. Using this technology, subcutaneous administration of large volumes of antibody has
become possible and is replacing intravenous administration as a treatment paradigm. Currently
there are numerous approved antibody therapies that utilize rHuPH20 to enable subcutaneous
administration including Herceptin® SC, Darzalex® SC, Phesgo™ and Hyqvia®.

A novel class of antibody-based therapeutics has been developed and recently approved by
the FDA for the management or treatment of cancer. These therapeutics combine monoclonal
antibodies specific to surface antigens present on particular tumor cells with highly potent anti-
cancer agents linked via a chemical linker to form an antibody drug conjugate (ADC). Because
these novel therapeutics are now being considered for SC administration it was important to assess
their local tolerability using an appropriate animal model. Non-clinical local tolerance testing is
intended to support human exposure to a compound at contact sites of the body and should reflect

the proposed clinical administration. The swine model was chosen for this assessment due to the
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high similarity of the skin and subcutaneous space between humans and swine. Previous studies
using a minipig model have demonstrated the translatability of the model for use in pre-clinical
(Kang et al., 2013) and auto-injector studies.

This study utilized the FDA-approved drug Sacituzumab govitecan (Trodelvy™) as a
representative ADC. This antibody was used in a prior study that demonstrated the local
tolerability both alone and in combination with tHuPH20 after SC administration. However, this
study was limited to a four-hour exposure and this follow-on study evaluated the local tolerability
of larger dose volumes and longer exposure times.

In this study three animals were treated to assess the local tolerability of SC administration
of either the antibody solution co-mixed with rHuPH20 or the antibody solution alone. Two SC
injections were administered to the abdomen of each animal with one injection located on the
lower left abdomen of the animal and the other injection located on the lower right of the abdomen
of the animal. The injection volume was 10 mL. The test solution was delivered using a prototype
high volume auto-injector (HVAI) that had been successfully used in previous preclinical and
clinical studies to reproducibly deliver a 10 mL injection volume in an approximate 30 second
timeframe.

After test solution administration, the injection site was monitored over a period of 72h
with daily observations, photographing and qualitative assessments taken of the injection site.
After the last timepoint, each animal was humanely euthanized and full thickness punch biopsies
of each injection site were obtained post-mortem and preserved in 10% formalin for histological
analyses using hematoxylin and eosin (H&E) staining.

Test Articles

Antibody Drug Conjugate (ADC) - Sacituzumab Govitecan (Trodelvy®)
Description: Clear colorless liquid
Lot number: S23C008A
Concentration: 10 mg/mL
Formulation: Reconstituted in 20 mL of 0.9% NaCl for Injection, USP
Storage Conditions: 2-8°C
Handling Conditions: Standard laboratory precautions
Supplier: Pharmaceutical Buyers, Inc.
Recombinant Human Hyaluronidase (rHuPH20)
Description: Clear colorless liquid
Lot number: 1-FIN-3928
Concentration: 1,039,763 U/mL; 10 mg/mL
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Formulation: 10 mM Histidine, 130 mM sodium chloride, pH 6.5
Storage Conditions: <70°C
Handling Conditions: Standard laboratory precautions
Supplier: Halozyme, Inc.
0.9% Sodium Chloride
Description: Clear colorless liquid
Lot number: GX9803
Expiration date: 01 JAN 2025
Storage Conditions: Room temperature
Handling Conditions: Standard laboratory precautions
Supplier: Hospira
Preparation of Test Solutions. The two test solutions administered in this study were
Trodelvy alone and Trodelvy + rHuPH20. Three vials of Trodelvy were reconstituted according
to manufacturer’s instructions using 20.2 mL of 0.9% Sodium Chloride to the lyophilized
product in each vial to produce 60.6 mL of Trodelvy that was used to prepare (3) syringes of
Trodelvy and (3) syringes of Trodelvy + rHuPH20.
Preparation of Syringes containing Trodelvy alone
After reconstitution, three syringes were prepared that contained 10.1 mL each of Trodelvy.
After filling each syringe, it was capped and stored at 2-8°C.
Preparation of Syringes containing Trodelvy + rHuPH20
To prepare Trodelvy + rHuPH20, 0.062 mL of rHuPH20 was added to the remaining 30.3
mL of Trodelvy. This was used to fill three syringes with 10.1 mL each of Trodelvy + rHuPH20.
After filling each syringe, it was capped and stored at 2-8°C.
Device Preparation
Assembly of all devices occurred in a sterile fill and finish hood under aseptic conditions.
COC syringes were used to contain test solutions in the HVAI device. Springs used in this study
had the same k spring constant as the devices used in a previous study using the HVAI (Studies
22148 and 23027). Prior to final assembly COC syringes were brought to room temperature for at
least 30 minutes. The syringe cap was removed and replaced with a 25G x 1-inch Becton Dickinson
needle and loaded into a jig where the HVAI was assembled by Halozyme engineering staff. After
final assembly of the HVAI a needle guard was placed over the needle to bring the exposed needle
depth to 10 mm £ 1 mm. The length of each needle was recorded.

Animal Description

Species: Pig (Sus scrofa domestica)
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Strain: Yucatan miniature

Sex: Female

Age: ~4-6 months

Body weight: ~18-22 kg

Quantity: 3

Source: Premier BioSource (Ramona, CA)
Husbandry: The animals were housed in steel pens with automatic water provided ad libitum. The
animals were fed twice daily (AM and PM) but kept NPO after midnight on the day of the study
to prevent anesthesia complications. The room environment was set to maintain a temperature of
~ 19-23°C and a relative humidity of 40-70%, with a 12-hour light/12-hour dark time cycle. The
animals were acclimated to the vivarium for a minimum of 3 days prior to study start.
Test Materials

Table 1. Summary of test materials

High Volume Auto-Injector (HVAI) | Halozyme N/A

COC syringes SCHOTT, Inc. N/A
Sterile rubber plunger for COC SCHOTT, Inc. N/A
syringes

Rubber plunger positioning platform | Halozyme N/A
Syringe caps Becton Dickinson 305819
25G x 1 inch Precision Glide needle | Becton Dickinson 305125
Surgical Eye Spears BVI Merocel® 400101
Standard Digital Camera Canon S120
Digital Caliper Fisher 06-664-16
12 mm biopsy punch Accuderm NC9253254
10% neutral buffered formalin Fisher Scientific 22-026-435

This study assessed the local tolerability of an approved antibody-drug conjugate
Sacituzumab govitecan (Trodelvy™) with and without rHUPH20 over time after subcutaneous
administration. In this study three animals were used. Each animal received a SC injection to their
abdomen of Trodelvy alone followed by a SC injection of Trodelvy + rHuPH20 on the contralateral
side of the abdomen. The dose volume was 10 mL and was delivered using a HVAL The treatment
groups are shown in Table 2.

Table 2. Description of treatment groups.
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3] Sacituzumab govitecan (Trodelvy) 10 0 TO, 1d, 2d, 3d
2 Sacituzumab govitecan + rHuPH20 10 2000 T0, 1d, 2d, 3d
[3] (Trodelvy + rHuPH20)

The duration of the injection was measured using a hand-held stopwatch (Fisher).
Following administration any back-leakage was collected for a period of 30 seconds and weighed
using an analytical balance with a sensitivity of 0.1 mg. Qualitative assessments and photographic
images were taken immediately post-injection, and at intervals of 1d, 2d and 3d. After the final
imaging timepoint, each animal was humanely euthanized and punch biopsies (12 mm) of each
injection site were obtained and fixed in 10% neutral buffered formalin for histological processing
and subsequent pathological analyses.

Prior to the start of study, the animals were assessed for general health, and body weights
collected. All anesthesia was administered and monitored. One day prior to the study, syringes
were filled with appropriate test solutions and assembled into HVAIs then stored at 2-8°C. Devices
were allowed to acclimate to room temperature for at least 30 minutes prior to use and used within
2 hours. After anesthetization the animal was placed in dorsal recumbence on a heated surgical
table and was maintained under isoflurane gas for the entire duration of the procedure. Following
anesthetization, the abdominal region was cleaned with Nolvasan followed by wiping the injection
site with gauze containing 70% isopropanol and wiped dry with sterile gauze. Injection sites were
located on the left and right abdominal regions, ~5 cm cranially from the inguinal fold towards the
midline and ~3 cm towards the midline of the animal. Each of the injection sites were marked with
a permanent marker and then photographed with the standard and 3D cameras prior to needle
insertion. Once injections were completed, two additional devices were brought to room
temperature for use with the next animal.

HVAI Needle Lengths
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The needle length of each HVAI was measured prior to use and is shown in Table 3.

Table 3. Summary of needle lengths

Needl Needl
Anima ¢ ¢
Left Side Lengt Right Side Lengt
1 ID#
h h
(mm) (mm)
449
3 Trodelvy 10.0 Trodelvy + rtHuPH20 10.0
449 Trodelvy +
3 HuPH20 10.0 Trodelvy 9.5
459
3 Trodelvy 9.5 Trodelvy + rtHuPH20 10.0

The needle was inserted vertically into the marked injection site and the HVAI held in
place by hand. Target needle insertion depth was ~10 mm. Injections were timed using a
stopwatch. Upon completion of the injection the needle was removed and the HVAI device
discarded. Test solution back-leakage was then absorbed to a tared eye-spear for 30 seconds on
the injection site and the weight of the eye spear was measured using an analytical balance. The
margins of the injection site bleb were marked with a permanent marker and measured for length,
width, and height using a digital caliper and recorded then photographed with the standard and 3D
cameras. Caliper measurements and photographs were taken immediately post-injection. Local
injection sites were qualitatively assessed and graded daily for erythema severity, swelling size
appearance, and firmness, using a scoring system described in Table 4 Table 5, and Table 6,
respectively.

Table 4. Grading scale for erythema formation

Scale Description
0 No erythema
1 Very slight erythema (barely perceptible)
2 Well defined erythema
3 Moderate to severe erythema
4 Severe erythema (beet redness) to slight eschar formation

Table 5. Grading scale for swelling formation

Scale Description
0 No swelling
1 Very slight swelling
2 Slight swelling
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3 Moderate swelling

4 Severe swelling

Table 6. Grading scale for swelling firmness (induration)

Scale Description
0 No perceptible difference in firmness after injection
1 Very slightly firm (barely perceptible)
2 Mildly firm
3 Moderately firm
4 Very firm

Approximately, 24 hours post-dosing of the first injection, each animal was re-
anesthetized, and injection sites assessed for erythema, induration and swelling, then photographed
and returned to its cage. The scoring and evaluations continued daily up to approximately three
days (72h).

Following the assessment after day three, the animal was humanely euthanized using an
injectable euthanasia drug provided by the vivarium staff. Following euthanasia full thickness
punch biopsies of the injection site were taken (12 mm) and placed in 10 % formalin. After
obtaining the punch biopsies the animal carcass was removed and disposed of as biohazardous
waste. Sections were made from tissue samples and assessed for histopathology using hematoxylin
and eosin staining methods. Analyses were performed on each injection site (2 biopsies) and one
untreated site. Three tissue depths were examined from each tissue section following level
sectioning technique, representing the beginning, middle and end of each section.

Assessment of Injection Time. The duration of the injection was measured using a digital
stopwatch with resolution of 0.1 seconds.

Assessment of Local Swelling Volume and Area Using Caliper Measurement and 3D
Imaging. Volume and area of post-injection swelling were measured using both caliper
measurement and 3D camera image analysis. For caliper measurements a digital caliper was
utilized to measure length, width and height of the bleb that formed post-injection. The length and
width are defined as the edge to edge measurements of the bleb (i.e., diameter) along their longest
axes. These values were manually recorded, and the volume determined using the formula for half
of an ellipsoid Vol = (2/3)*n*A*B*C where A = Length/2, B = Width/2 and C = Height.

3D imaging was applied as a longitudinal methodology to measure post-injection swelling,
By obtaining high definition pre- and post-injection 3D images the distances between two

registered surfaces can be determined. The camera captures images using a factory calibrated

58



WO 2025/188901 PCT/US2025/018582

bifocal imaging system to measure distance between surfaces. Surface registration was performed
using a multipoint method that utilized common landmarks between the pre-injection image and
the post-injection image. Using the proprietary software, the volume, area and height of the post-
injection swelling was calculated for each injection (Canfield Biosciences, Inc.).

Caliper measurement and 3D imaging measurement yield different values for volume, area,
and bleb height. The differences are a result of the difference in the bleb size measurement. The
3D measurement calculates bleb height based on the top of the bleb to the original skin position,
while the bleb height from caliper measurements measure from the top of the bleb to the height at
the edge of the bleb. Due to skin curvature, this may yield an overall increase in bleb height for
the caliper measurements compared to the 3D measurements, resulting in greater bleb volume and
height. However, the measurements are consistent with each other and therefore differ only due to
the methodology.

Statistical comparisons for Trodelvy and Trodelvy + rHuPH20 were performed using an
unpaired parametric t-test (Prism v10.1.1, GraphPad Software, Inc., San Diego, California). All
hypotheses’ tests were performed at a 5% significance level, thus considered significant if p<0.05.
Pre- and Post-Injection Quantitative Measurements

Quantitative measurements were taken immediately post-injection (TO) and daily
afterwards up to ~72 hours.

Duration of Injection

The duration of each injection was measured using a hand-held stopwatch with a precision
of 0.1 seconds. The duration of the injections for each test solution is shown in Table 7 and
individual animal data shown in FIG. 1.

Table 7. Measurement of injection time

o,
Test Solution Injection Time (sec) %
Decrease
Trodelvy 22906 -—
Trodelvy + rHuPH20 206+2.1 -10 %

Assessment of Post-Injection Back-Leakage. The back-leakage was collected using a pre-
weighed eye spear for 30 seconds post-injection. The eye spear was then re-weighed, and the
weight of the back-leakage recorded. The amount of back-leakage for each test solution is shown
in Table 8 and individual animal data shown in FIG. 2.

Table 8. Measurement of back-leakage

Test Solution Back-Leakage (mg + %
SEM) Decrease
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Trodelvy 37.0+£32.0 -
Trodelvy + rHuPH20 09+10 - 98%

Assessment of Post-Injection Bleb Volume, Area and Height (Caliper Measurements). The
local injection site swelling (bleb) was marked and measured using a digital caliper. Bleb volume
dispersion area and swelling height of each bleb are summarized in Table 9 . Mean and individual
post-injection bleb volume, area and height values are shown in FIG. 3, FIG. 4, and FIG. 5.

Table 9. Post-Injection Bleb Volume, Area and Height — Caliper Measurements (Mean + SEM)

Mean £ SEM
Cohort # | Test Solution Volume Area Height
1 Trodelvy 443=+40 254+05 8.7+0.7
2 Trodelvy + rHuPH20 173+6.0 27.0+£39 31+038
% Decrease +THuPH20 -61% + 6% - 64%

Assessment of Post-Injection Bleb Shape, Volume, Area and Height (3D Imaging). Pre-
and post-injection photographs were taken using a 3D imaging system (Canfield Scientific). This
technology permits point-to-point alignment of these two images through multipoint surface
registration. The distance between any two points is then represented using a colorimetric surface
contour map. Regions where there is no difference between the two images are displayed in gray.
Where the post-injection image is higher than the pre-injection image, the region is displayed in
shades of blue. Where the post-injection image is lower than the pre-injection image the distance
is displayed in shades of orange. The color intensity is proportional to the amount of distance
measured between images with darker blue color indicating greater distance from the pre- injection
image. Out of range measurements (distances greater than 6 mm) are depicted in white. Bleb
measurements of volume and height include regions out of range.

Each animal had a pre-injection 3D image taken of the injection site followed by a second
image taken immediately post-injection and these images were mapped to each other using
multipoint registration. These registered pre-/post-injection images were then used to calculate the
bleb volume, height, circumference, length, and width for each bleb using proprietary software
(Vectra H1 software; Canfield Sciences). Colorimetric surface contour maps of each post-
injection bleb for Trodelvy and Trodelvy + rtHuPH20 are shown in FIGS. 6A and 6B, respectively.

Post-injection bleb volume, area, and height for Trodelvy and Trodelvy + rHuPH20
calculated from the 3D images are summarized in Table 10. Individual post-injection bleb volume,

area, and height are shown graphically in FIG. 7, FIG. 8, and FIG. 9. Because the pre-injection
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photo for AID #4493R was not able to be processed by the Vectra 3D software, the values for the
Trodelvy + rHuPH20 are shown as the mean of the two measured values.
Table 10. Swelling volume after injection of Ig-120 and Ig-120 + rHuPH20 over time using caliper

measurement (Mean + SEM)

Mean +
SEM

Test Solution Volume Area (cm?) Height

(mL) (mm)
Trodelvy 8.1+0.7 305+£29 76+12
Trodelvy + rHuPH20% 72+05 31.7£1.9 57+0.1
% Decrease -11% + 4% -25%
+rHuPH20

AN=2

Qualitative Assessment of Local Injection Sites

Qualitative assessments were taken immediately post-injection (T0) and daily thereafter.
No erythema, swelling or induration was detected on D1, D2 or D3 post-injection.
Post-Injection Erythema

No erythema was observed for either test solution following injection at any timepoint.
Post-Injection Swelling Size

Post-injection swelling size ranged from slight (2) to severe (4) for Trodelvy alone and
from very slight (1) to moderate (3) for injections of Trodelvy + rHuPH20. Scoring by three
evaluators for swelling size (Mean + SEM) are summarized in Table 11 and shown in FIG. 10. No
swelling was detected at the 24, 48 or 72 hour timepoints.
Table 11. Swelling Scored Post-Injection for Trodelvy and Trodelvy + rHuPH20 (Mean = SEM)

. Swelling Score (Mean + o
Test Solution SEM) % Decrease
Trodelvy 3.1+03 -
Trodelvy + rHuPH20 18+02 -42 %

Post-Injection Firmness (Induration)

The hardness (induration) of the post-injection blebs for Trodelvy alone were found to be
significantly firmer than the blebs that resulted from injection of Trodelvy + rHuPH20 (p<0.05).
No induration was detected at the 24, 48 or 72 hour timepoints. Only two evaluators were available
to score for induration and the values (Mean £ SEM) are summarized in Table 12 and individual
values are shown in FIG. 11. No induration was detected at the 24, 48 or 72 hour timepoints.

Table 12. Induration Scores Post-Injection for Trodelvy and Trodelvy + rHuPH20 (Mean + SEM)
61



WO 2025/188901 PCT/US2025/018582

[
Test Solution Induration Score (Mean + SEM) %
Decrease
Trodelvy 33+03 —
Trodelvy +
+ _550
rHuPH20 15+03 55 %

Histological Analysis of Post-Injection Tissue Samples

After fixation the samples were processed and embedded into paraffin to make formalin
fixed paraffin embedded (FFPE) tissues sections Each tissue section was evaluated at three
different tissue depths (1-2-3; low-medium-high). In addition to tissue samples from the injection
site, a sample was taken from naive untreated tissue for comparison. A summary of the histological

findings is shown in Table 13.

Table 13. Summary of histological findings

1 0 0 0
4493L 2 0 0 0
Trodelvy 3 0 0 0
1 0 0 0
4493 2 0 0 0
Naive 3 0 0 0
1 0 0 0
4493R 2 0 0 0
Trodelvy + rHuPH20 3 0 0 0
Multiple foci in SC; mild focal
1 0 2 focal SC epithelial keratosis
Multiple foci in SC; mild focal
4498R 2 0 2 focal SC epithelial keratosis
Trodelvy Multiple foci in SC; mild focal
3 0 2 focal SC epithelial keratosis
1 0 0 0
4498 2 0 0 0
INaive 3 0 0 0
1 0 0 0
4498L 2 0 0 0
Trodelvy + rHuPH20 3 0 0 0
1 0 0 0
4593L 2 0 0 0
Trodelvy 3 0 0 0

62



WO 2025/188901 PCT/US2025/018582

1 0 0 0

4593 2 0 0 0
INaive 3 0 0 0
1 0 0 0

4583R 2 0 0 0
Trodelvy + rHuPH20 3 0 0 0

Notably no findings occurred with the injections of Trodelvy + rHuPH20 whereas 1/3 of
the injections of Trodelvy alone showed mild focal epithelial keratosis in all levels of the tissue
sample. In addition, there were 2 focal instances of [immune] cell infiltrates in the SC space.
Histological images of tissue sections stained with hematoxylin and eosin (H&E) together with
magnified images of the dermis, subcutaneous and muscle tissues (5x) of biopsies taken from the
Trodelvy + rHuPH20 injection sites and naive skin are shown in FIGS. 12A-121.

The addition of rHuPH20 to the 10 mL dose of Trodelvy was well tolerated when delivered
subcutaneously. In addition to the tolerability this study showed:

HVALI devices with Trodelvy + rHuPH20 had a reduced mean time of delivery (- 10%)
compared to injection times for Trodelvy alone.

Back-leakage was extremely low and showed significantly less variability for HVAI
injections with Trodelvy + rHuPH20, whereas injections of Trodelvy alone had substantial and
highly variable amounts of back-leakage.

Post-injection bleb volume and height using caliper measurements were found to be
significantly less for injections of Trodelvy + rHuPH20 compared to Trodelvy alone.

Post-injection bleb height showed significantly less variability between injection sites that
contained rHuPH20 compared to those without.

Qualitative scoring of post-injection swelling size using a S-point modified Draize scale
showed that Trodelvy + rHuPH20 blebs were -42 % compared to the size of blebs of Trodelvy
alone. Qualitative scoring of post-injection induration showed that the Trodelvy + tHuPH20 blebs
were consistently softer (- 55 %) than the blebs that were assessed after injection of Trodelvy
alone.

Histopathological analysis showed that one of the injection sites with Trodelvy alone
resulted in subcutaneous injection site findings that included mild focal keratosis and immune cell
infiltrates which may be indicative of a wound response to an acute buildup of injection pressure

in the extracellular matrix.
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No signs of tissue necrosis were observed suggesting that the payload of the ADC was

intact and dispersed from the injection site.

Example 2: Evaluation of Subcutaneous Administration of an Antibody Drug Conjugate
(Trodelvy®) with and without Recombinant Human Hyaluronidase Ph20 (Rhuph20)

This study utilized all the same protocols and parameters as set forth in Example 1 unless
disclosed otherwise. As in the previous Example, prior to study start, the enzyme activity of the
test solution was measured using an in vitro activity assay (VV-QWUAL-006751 formerly TM010)
to confirm the concentration of rtHuPH20 in the co-mix drug solution.

Pre-study Enzymatic Activity Testing of rHuPH20 in Test Solutions. A sample of the ADC
+ rHuPH20 was tested for hyaluronidase activity and found to be acceptable for use. The pre-study
enzyme activity is shown in Table 14.

Table 14. Pre-study enzymatic activity testing of rHuPH20 in test solution.

Test Solution Pre-study Enzyme Activity (U/mL + SD)
ADC + rHuPH20 2270+ 19

Pre- and Post-Injection Quantitative Measurements

Quantitative measurements were taken immediately post-injection (TO) and daily
afterwards up to ~72 hours.

Duration of Injection. The duration of each injection was measured using a hand-held
stopwatch with a precision of 0.1 seconds. The duration of the injections for each test solution is
shown in Table 15 and individual animal data shown in FIG. 13.

Table 15. Measurement of injection time

Test Solution Injection Time (sec) % Decrease
ADC 229+06 -
ADC + rHuPH20 206+2.1 -10%

Assessment of Post-Injection Back-Leakage. The back-leakage was collected using a pre-
weighed eye spear for 30 seconds post-injection. The eye spear was then re-weighed, and the
weight of the back-leakage recorded. The amount of back-leakage for each test solution is shown
in Table 16and individual animal data shown in FIG. 14.

Table 16. Measurement of back-leakage
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. Back-Leakage o
Test Solution (mg + SEM) % Decrease
ADC 37.0+32.0 --
ADC + rHuPH20 09+1.0 - 98%

Assessment of Post-Injection Bleb Volume, Area and Height (Caliper Measurements). The
local injection site swelling (bleb) was marked and measured using a digital caliper. Bleb volume
dispersion area and swelling height of each bleb was determined as described in Section Section
6.2 and are summarized in Table 17. Mean and individual post-injection bleb volume, area and

height values are shown in FIG. 15A, FIG. 15B, and FIG. 15C, respectively.

Table 17. Post-injection bleb volume, area, and height — caliper measurements (mean + SEM)

Mean + SEM
Cohort # Test Solution
Volume Area Height
1 ADC 443440 254405 87+07
2 ADC + rHuPH20 17.3+£6.0 270+39 31+0.8
% Increase/Decrease -61% +6% -64%

Each animal had a pre-injection 3D image taken of the injection site followed by a second
image taken immediately post-injection and these images were mapped to each other using
multipoint registration. These registered pre-/post-injection images were then used to calculate the
bleb volume, height, circumference, length, and width for each bleb using proprietary software
(Vectra H1 software; Canfield Sciences). Colorimetric surface contour maps of each post-injection
bleb for ADC and ADC + rHuPH20 are shown in FIG. 16.

Post-injection bleb volume, area, and height for ADC and ADC + rHuPH20 calculated
from the 3D images are summarized in Table 18. Individual post-injection bleb volume and height
are shown graphically in FIG. 17A, FIG. 17B, and FIG. 17C. Because the pre-injection photo for
AID #4493R was not able to be processed by the Vectra 3D software, the values for the ADC +

rHuPH20 are shown as the mean of the two measured values.

Table 18. Bleb volume, area and height after injection of ADC and ADC + rHuPH20 assessed

using 3D imaging (mean £ SEM)
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Mean = SEM
Test Solution -
Volume (mL) Area (cm?) Height (mm)
ADC 8.1+07 305+29 76+12
ADC + rHuPH20? 72+05 31719 57+0.1
% Increase/Decrease -11% +4% -25%

n=2

Qualitative assessments were taken immediately post-injection (T0) and daily thereafter.
No erythema, swelling or induration was detected on D1, D2 or D3 post-injection (data not shown).

Post-Injection Erythema. No erythema was observed for either test solution following
injection at any timepoint (data not shown).

Post-Injection Swelling Size. Post-injection swelling size ranged from slight (2) to severe
(4) for ADC alone and from very slight (1) to moderate (3) for injections of ADC + rHuPH20.
Scoring by three evaluators for swelling size (Mean + SEM) are summarized in Table 19 and
shown in FIG. 18. No swelling was detected at the 24h, 48h or 72h timepoints (data not shown).
Table 19. Swelling scored post-injection for ADC and ADC + rHuPH20 (mean + SEM)

Swelling Score
(Mean = SEM)

ADC 3.1+£03 -
ADC + rHuPH20 1.8+02 -42 %

Test Solution % Decrease

Post-Injection Firmness (Induration). The hardness (induration) of the post-injection blebs
for ADC alone were found to be significantly firmer than the blebs that resulted from injection of
ADC + rHuPH20 (p<0.05). No induration was detected at the 24h, 48h or 72h timepoints (data not
shown). Only two evaluators were available to score for induration and the values (Mean + SEM)
are summarized in Table 20 and individual values are shown in FIG. 19. No induration was
detected at the 24h, 48h or 72h timepoints (data not shown).

Table 20. Induration scores post-injection for ADC and ADC + rHuPH20 (mean = SEM).

Induration Score
(Mean + SEM)

ADC 33+03 -
ADC + rHuPH20 1.5+03 -55%

Test Solution % Decrease

The injection sites were photographed before and immediately post-injection and then at
daily intervals up to 72 hours post-injection. Photographic images are shown in FIGS. 20A-20F .
66




WO 2025/188901 PCT/US2025/018582

Histological Analysis of Post-Injection Tissue Samples. After fixation the samples were processed
and embedded into paraftin to make formalin fixed paraffin embedded (FFPE) tissues sections
Each tissue section was evaluated at three different tissue depths (1-2-3; low-medium-high). In
addition to tissue samples from the injection site, a sample was taken from naive untreated tissue
for comparison. A summary of the histological findings is shown in Table 21.

Table 21. Summary of Histological Findings

Sample 1D Level | Necrosis | Cell Infiltrates Other/Comments
1 0 0 0
4493L
2 0 0 0
ADC
3 0 0 0
1 0 0 0
4493
- 2 0 0 0
Naive
3 0 0 0
1 0 0 0
4493R
0 0 0
ADC + rHuPH20
3 0 0 0
1 0 2 focal SC Mltlltlp!e foci in SC; mildfocal
epithelial keratosis
4498R Multiple foci in SC; mildfocal
ADC 2 0 2 focal SC epithelial keratosis
3 0 2 focal SC M1j11t1p1e foci in SC; mildfocal
epithelial keratosis
1 0 0 0
4498
2 0 0 0
Naive
3 0 0 0
1 0 0 0
4498L 5 0 0 0
ADC + rHuPH20
3 0 0 0
1 0 0 0
4593L
2 0 0 0
ADC
3 0 0 0
1 0 0 0
4593
2 0 0 0
Naive
3 0 0 0
4583R 1 0 0 0
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Sample ID Level | Necrosis | Cell Infiltrates Other/Comments
ADC + rHuPH20 2 0 0 0
3 0 0 0

Notably no findings occurred with the injections of ADC + rHuPH20 whereas 1/3 of the
injections of ADC alone showed mild focal epithelial keratosis in all levels of the tissue sample.
In addition, there were 2 focal instances of [immune] cell infiltrates in the SC space. Histological
images of tissue sections stained with hematoxylin and eosin (H&E) together with magnified
images of the dermis, subcutaneous and muscle tissues (5x) of biopsies taken from the ADC +
rHuPH20 injection sites and naive skin are shown in
FIG. 21A-211L

The addition of rHuPH20 to the 10 mL dose of ADC was well tolerated when delivered
subcutaneously. In addition to the tolerability this study showed:

o HVAI devices with ADC + rHuPH20 had a reduced mean time of delivery (-10%)
compared to injection times for ADC alone.

o Back-leakage was extremely low and showed significantly less variability for HVAI
injections with ADC + rHuPH20, whereas injections of ADC alone had substantial and
highly variable amounts of back-leakage.

e DPost-injection bleb volume and height using caliper measurements were found to be
significantly less for injections of ADC + rHuPH20 compared to ADC alone.

¢ Post-injection bleb height showed significantly less variability between injection sites that
contained rHuPH20 compared to those without.

¢ Qualitative scoring of post-injection swelling size using a 5-point modified Draize scale
showed that ADC + rHuPH20 blebs were -42 % compared to the size of blebs of ADC
alone.

¢ Qualitative scoring of post-injection induration showed that the ADC + rHuPH20 blebs
were consistently softer (- 55 %) than the blebs that were assessed after injection of ADC
alone.

o Histological analysis showed that one of the injection sites with ADC alone resulted in
histopathological findings that included mild focal keratosis and immune cell infiltrates in
the subcutaneous space which may be indicative of a wound response to an acute buildup
of injection pressure in the extracellular matrix.

e No signs of tissue necrosis were observed suggesting that the payload of the ADC was
intact and dispersed from the injection site.
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Example 3: Evaluation Of Subcutaneous Administration of an Antibody Drug Conjugate

(Trodelvy®) With and Without Recombinant Human Hyaluronidase PH20 (RhuPH20)

The objective of this study was to determine the local injection site tolerability following
a subcutaneous administration of an antibody drug conjugate (ADC). The ADC was administered
either alone or co-mixed with recombinant human hyaluronidase PH20 (rHuPH20). For this study
the ADC Sacituzumab govitecan was chosen as a representative test solution. This study utilized
all the same protocols and parameters as set forth in Example 1 unless disclosed otherwise.

In this initial study one animal was used to assess the local tolerability of subcutaneous
administration of the ADC delivered either alone or co-mixed with rHuPH20. For comparison, the
animal also received SC administration of the antibody solution alone. Eight SC injections were
administered on the abdomen of the animal; four injections were the ADC solution alone and four
injections were the ADC co-mixed with rHuPH20. Each injection was one mL and was delivered
using a pre-filled 3-cc syringe using a 26G x 5/8-inch needle. Injection times were staggered in
order to result in various exposure times to the test solutions and resulted in exposures of 0.5, 1, 2
and 4 hours. After the last timepoint, the animal was humanely euthanized. Following euthanasia,
punch biopsies of each injection site were obtained and preserved in 10% formalin for histological
analyses. Formalin-fixed paraffin sections (FFPE) were prepared of each tissue sample and used
to prepare slides that were examined for any morphological changes that occurred as a result of
the exposure to ADC alone or ADC + rHuPH20 co-mix.

Formulation

Prior to study start, the enzyme activity of the test solution was measured using an in vitro
activity assay (VV-QWUAL-006751 formerly TMO010) to confirm the concentration of rHuPH20
in the co-mix drug solution.

Pre-study Enzymatic Activity Testing of rHuPH20 in Test Solutions. A sample of the ADC
+ tHuPH20 was tested for hyaluronidase activity and the enzyme activity is shown in Table 22.

Table 22. Pre-study enzymatic activity testing of tHuPH20 in test solution.

Test Solution Pre-study Enzyme Activity (U/mL + SD)

ADC + rHuPH20 2237+ 42
This exploratory study assessed the local tolerability of an approved antibody-drug

conjugate (Sacituzumab govitecan) with and without rHuPH20. In this initial study one animal
was treated and received four 1-mL injections of the ADC alone and four 1-mL injections of the
co-mix of ADC + rHuPH20. Injection times were staggered in order to result in various exposure

times to the test solution and resulted in exposures of approximately 0.5, 1, 2 and 4 hours. The
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ADC was co-mixed with rHuPH20 so that the final concentration was approximately 2000 U/mL
(Table 23).
Table 23. Description of Treatments.

. Dose Volume # of [rHuPH20] | Exposure Time
Cohort Test Solution (mL) Injections (U/mL) (h)
1 ADC 1.0 4 0 05,1,2,4
2 ADC + rHuPH20 1.0 4 2000 05,1,2,4

At each timepoint two injections were given to the animal: one of the ADC solution alone
and one of the ADC solution co-mixed with rHuPH20 on the diagonal contralateral side of the
animal.

Each injection was one mL and was delivered using a pre-filled 1-cc syringe. After the last
timepoint, the animal was humanely euthanized. After euthanasia, punch biopsies of each injection
site were obtained and preserved in 10% formalin for histological analyses.

Following anesthetization, the abdominal region was cleaned with Nolvasan followed by
wiping the injection site with gauze containing 70% isopropanol and wiped dry with sterile gauze.
After drying the eight injection sites were marked (Q1-Q8) and are shown in FIG. 22.

The SC injections were administered on the abdomen of the animal. At each timepoint two
injections were given to the animal — one injection of Sacituzumab govitecan alone followed by
one injection on the diagonal contralateral side of the animal of Sacituzumab govitecan +
rHuPH20.

Four injection sites were located on each side of the animal (Q1-Q4: right abdomen; Q5-
Q8: left abdomen) with the lowest sites located 3 cm toward the midline of the animal from the
midpoint of the inguinal fold and approximately 3 cm cranially (see below; sites Q7 & Q8).
Injection sites (Q1-Q4 & Q5-Q8) were spaced approximately 4 cm apart. The test article and
injection time associated for each of the injection sites are described in Table 24.

Table 24. Summary of Injection Sites.

Cohort Test Solution Injection Site Total Exposure Time

Q1 4h
Q5 2h

1 ADC
Q3 lh
Q7 0.5h
Q8 4h

2 ADC + rHuPH20
Q4 2h
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Cohort Test Solution Injection Site Total Exposure Time
Qo6 lh
Q2 0.5h

Each of the injection sites were marked with a permanent marker and then photographed
prior to needle insertion. The procedure began with the injection at Injection Site Q1 with the
injection of 1 mL SC injection of ADC followed by an injection on the diagonal contralateral side
(Q8) which received a 1 mL SC injection of ADC + rHuPH20. Additional injections followed at
sites Q5-Q4, Q3-Q7 and Q7-Q2 for exposure times of 2, 1 and 0.5 hours, respectively. Injection
sites were photographed at each timepoint. At the end of study, the animal was humanely
euthanized. After euthanasia 12 mm punch biopsies were obtained from each injection site and
preserved in 10% formalin for tissue processing, paraffin embedding and eventual histological
analyses by a licensed pathologist. After obtaining the punch biopsies the animal carcass was
removed and disposed.

The injection sites were photographed at each timepoint. The pre-injection photos are
shown in FIG. 23. The shortest exposure was 0.5 hours and images of the injection site at To and
Tosn are shown in FIG. 24. Images of injection site Q3 (ADC) and Q6 (ADC + rHuPH20) taken
at To and T1n are shown in FIG. 25. Images of injection site Q5 (ADC) and Q4 (ADC + rHuPH20)
taken at To, Tin and Tzn are shown in FIGS. 26 and images of injection site Q1 (ADC) and Q8
(ADC + rHuPH20 taken at To, T1n, T2n and Tan are shown in FIG. 27.

After fixation, the samples were processed and embedded into paraffin to make formalin
fixed paraftfin embedded (FFPE) tissues sections Each tissue section was evaluated at three
different tissue depths (1-2-3; low-medium-high). In addition to tissue samples from the injection
site, a sample was taken from two naive untreated tissue sites for comparison. Tissue sections were
prepared and stained with hematoxylin and eosin for pathohistological evaluation. Notably no
findings occurred with the injections of either Sacituzumab govitecan or Sacituzumab govitecan +
rHuPH20. Histological images of tissue sections stained with hematoxylin and eosin (H&E)
together with magnified images of the dermis, subcutaneous and muscle tissue (5x) of biopsies
taken from the Trodelvy + rHuPH20 injection sites and naive skin are shown in FIGS. 28A-28]J.

Both injections of the ADC alone and the ADC co-mixed with tHuPH20 demonstrated
local skin tolerability when exposure times were 4 hours or less. In addition to this tolerability,
this study showed

o No pathophysiological findings in any skin component (epidermis-dermis, subcutaneous

space or muscle layer).
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e Histological comparison of skin sections from both the ADC and the ADC + rHuPH20
appear comparable.
o Longer exposures may be required to demonstrate if differences can be detected between

treatment groups.

Example 4: Summary of Large Volume ADC Studies

This study utilized all the same protocols and parameters as set forth in Example 1 unless
disclosed otherwise.
Study #1
Objectives
e Assess local tolerability of high dose ADC vs. ADC + rHuPH20
¢ 20 mL injection volume; 7.5 mm injection depth; 23G B-D needle
e Delivery: 10 mg/mL; 5 mL/min (~10 mg/kg)
Endpoints
e Back-Leakage measured post-injection (30 sec)
o Bleb Size (Volume, Area, Height) measured at TO, T15, T30
e Qualitative assessment of Erythema, Swelling and Induration over time (TO, T15, T30, T2h
and T24h); Daily observations through 72h
Test Articles: ADC (10 mg/mL) + rtHuPH20 (2000 U/mL)
Results: Post-injection Back-leakage is significantly reduced with rHuPH20 (Table 25, FIG. 29).
Table 25.

Test Solution

ADC
ADC + rHuPH20

Back-leakage (mg + SEM)

1184+218
225+ 147

% Decrease

~81%*

Bleb volume (FIG. 30A) and height (FIG. 30B) are significantly reduced with rHuPH20
(Table 26). Reduced bleb height largest contributing factor to reduced bleb volume.
Table 26.

Test Solution Volume (cc) % Decrease Height (mm) % Decrease
(Mean = SEM) | Bleb Volume | (Mean+ SEM) Bleb Height
ADC 655+3.6 108+£0.6
~66° ~709
ADC + rHuPH20 225+£62 & 3.1+0.8 Vo
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Large volume SC delivery of ADC + rHuPH20 shows minimal post-injection swelling in
photographs in FIG. 31. Post-injection site swelling and induration are rapidly reduced with
rHuPH20. For injections of ADC + rHuPH20, swelling (FIG. 32A) and induration (FIG. 32B)
were lower than for control injections at TO, swelling was < 1 for injections containing rHuPH20
by 2h (FIG. 32C), and induration was significantly reduced by 30 min and <1 by 2h (FIG. 32D).
Score scales for swelling and induration are in Table 27 and 28, respectively.

Table 27. Swelling Score Scale

Scale Description

0 No swelling
1 Very slight swelling
2 Slight swelling
3 Moderate swelling
4 Severe swelling

Table 28. Induration Score Scale

Scale Description
0 No perceptible difference in firmness
1 Very slightly firm (barely perceptible)
2 Mildly firm
3 Moderately firm
4 Very firm

Summary
» Back-leakage was significantly reduced for all ADC + rHuPH20 injections
¢ Bleb volume and height were reduced for rHuPH20-mediated injections
e Qualitative assessment of post-injection swelling and induration demonstrated
improvements for injections containing rHuPH20
e Initial bleb size was smaller for rHuPH20-mediated injections with reduced firmness
e rHuPH20 increased the rate of bleb resolution over time
Study #2
Objective
o Assess local tolerability of high dose ADC vs. ADC + rHuPH20
e 20 mL injection volume
¢ 10 mg/mL; 5 mL/min (~10 mg/kg)
Endpoints
e Back-Leakage measured post-injection (30 sec)

o Bleb Size (Volume, Area, Height) measured at TO, T15, T30
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e Qualitative assessment of Erythema, Swelling and Induration over time (TO, T15, T30, T2h
and T24h)
Test Articles: ADC (50 mg/mL) + tHuPH20 (2000 U/mL)
Results: Post-injection Back-leakage is significantly reduced with rHuPH20 (FIG. 33, Table 29).
Table 29. Post-injection back-leakage

Test Solution Back-leakage (mg + SEM) % Decrease
ADC 118.4+21.8
~81%*
ADC + rHuPH20 225+ 147
*p<0.01

Bleb volume and height are significantly reduced with tHuPH20 (FIG. 34A, Table 30).
Reduced bleb height largest contributing factor to reduced bleb volume (FIG. 34B, Table 30).
Table 30. Bleb volume and height

. Volume (cc) o Height (mm) o
Test Solution (Mean + SEM) % Decrease (Mean + SEM) % Decrease
ADC 655+3.6 108+ 0.6
~66% ~70%
ADC + rHuPH20 225+62 3.1+08

Post-injection site swelling and induration are rapidly reduced with rHuPH20. For injections of
ADC + rHuPH20, swelling (FIG. 35A) and induration (FIG. 35B) were lower than for control
injections at TO, swelling was < 1 for injections containing rHuPH20 by 2h (FIG. 35C), and
induration was significantly reduced by 30 min and <1 by 2h (FIG. 35D). Summary

¢ Back-leakage was significantly reduced for all ADC + rHuPH20 injections

o Bleb volume and height were reduced for rHuPH20-mediated injections

e Qualitative assessment of post-injection swelling and induration demonstrated

improvements for injections containing rHuPH20
e Initial bleb size was smaller for rtHuPH20-mediated injections with reduced firmness

e rHuPH20 increased the rate of bleb resolution over time

Example 5: Tolerability of an ADC + rHuPH20 Over Time Following SC Administration

This study utilized all the same protocols and parameters as set forth in Example 1 unless
disclosed otherwise.
Objective
o Assess local injection site tolerability following SC administration of an ADC + rHuPH20
over 72h
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e 10 mL injection volume; 2000 U/mL rHuPH20

e HVAI used for injections
Endpoints

e Time to deliver measured for each injection

o Back-Leakage measured immediately post-injection

e Bleb Size (Volume, Area, Height) measured at TO

¢ Qualitative assessment of Erythema, Swelling and Induration (TO, T24h, T48h, T72h)
Test Solutions: Sacituzumab govitecan (Trodelvy®) + rHuPH20 @ 2000 U/mL
Results: rtHUPH20 reduced delivery time and back-leakage (FIGS. 36A and 36B, Table 31).
Table 31. Delivery time and back-leakage.

o [1)
Test Solution Delivery Time (sec) Decl{:ase Back-leakage (mg) Decl{:ase
ADC* 229+06 37.0+£32.0
-10% -98%
ADC + rHuPH20 206+2.1 09+1.0

Bleb volume (FIG. 37A), area (FIG. 37B), and height (FIG. 37C) are reduced with
rHuPH20 (Table 32). Reduced bleb height largest contributing factor to reduced bleb volume.
Table 32. Bleb size

Test Solution Volume Area Height

ADC 443+£40 254+0.5 87+07

ADC + rHuPH20 173+6.0 27.0+309 3.1+£08
% Increase/Decrease -61% +6% -64%

Post-injection site swelling and induration are reduced with rtHuPH20. Swelling (FIG.
38A) and induration (FIG. 38B) were lower for ADC + rHuPH20 injections compared to ADC
alone injections (Table 33). Score scales for swelling and induration are in Table 43 and 44,
respectively.

Table 33. Swelling and induration post-injection

Test Solution Swelling Size Induration
ADC 3.1+£03 33+03
ADC + rHuPH20 1.8+02 15+03
Induration Score -42% -55%

Histological Evaluation of Skin After SC Administration of ADC + rHuPH20. Method:
After 72h, animals were euthanized and full-thickness punch biopsies taken (12mm). FFPE
sections were prepared from each injection site. Samples were evaluated at three different tissue

depths. A sample of naive skin was also included for comparison. Results: 1/3 tissue samples
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from ADC alone had multiple focal infiltrates in SC (all levels). 3/3 tissue samples from ADC +
rHuPH20 were normal (no findings) (FIG. 39).
Summary

Injection time for ADC was reduced ~10% with addition of rHuPH20. Back-leakage was
significantly reduced for all ADC + rHuPH20 injections (~98%) with less variability. Bleb volume
and height were reduced for rHuPH20-facilitate injections. Qualitative assessment of post-
injection swelling and induration demonstrated improvements for injections with rHuPH20. Bleb
sizes were smaller for rHuPH20-facilitated injections with reduced firmness. No erythema was
observed for any injection. Histology demonstrated no findings for ADC + rHuPH20 injections

whereas 1/3 injections of ADC alone had SC immune cell infiltrates.

Example 6: Toxicopathology Data of Porcine Skin Samples

This study utilized all the same protocols and parameters as set forth in Example 1 unless
disclosed otherwise. A routine toxicopathology review was performed with emphasis on tissue
integrity. Results of the review are in Table 34.

Table 34. Toxicopathology review

Sample ID Level Microscopic Findings

focal epithelial hyperplasia/hyperkeratosis minimal
L Control dermis, leukocyte infiltrates, focal, minimal
subcutis, leukocytes, focal, minimal

focal epithelial hyperplasia/hyperkeratosis minimal
4081 N Naive dermis, leukocyte infiltrates, focal, minimal
subcutis, leukocytes, focal, minimal

focal epithelial hyperplasia/hyperkeratosis minimal
R PH20 dermis, leukocyte infiltrates, focal, minimal
subcutis, leukocytes, focal, minimal

focal epithelial hyperplasia/hyperkeratosis minimal
L PH20 dermis, leukocyte infiltrates, focal, minimal
subcutis, leukocytes, focal, minimal

focal epithelial hyperplasia/hyperkeratosis minimal
5055 N Naive dermis, leukocyte infiltrates, focal, minimal
subcutis, leukocytes, focal, minimal

focal epithelial hyperplasia/hyperkeratosis minimal
R Control dermis, leukocyte infiltrates, focal, minimal
subcutis, leukocytes, focal, minimal

focal epithelial hyperplasia/hyperkeratosis minimal
L Control dermis, leukocyte infiltrates, focal, minimal
subcutis, leukocytes, focal, minimal

focal epithelial hyperplasia/hyperkeratosis minimal
N Naive dermis, leukocyte infiltrates, focal, minimal
subcutis, leukocytes, focal, minimal

focal epithelial hyperplasia/hyperkeratosis minimal
dermis, leukocyte infiltrates, focal, minimal
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subcutis, leukocytes, focal, minimal

focal epithelial hyperplasia/hyperkeratosis minimal
L PH20 dermis, leukocyte infiltrates, focal, minimal
subcutis, leukocytes, focal, minimal

focal epithelial hyperplasia/hyperkeratosis minimal
5069 n Naive dermis, leukocyte infiltrates, focal, minimal
subcutis, leukocytes, focal, minimal

focal epithelial hyperplasia/hyperkeratosis minimal
R Control dermis, leukocyte infiltrates, focal, minimal
subcutis, leukocytes, focal, minimal

focal epithelial hyperplasia/hyperkeratosis minimal
L Control dermis, leukocyte infiltrates, focal, minimal
subcutis, leukocytes, focal, minimal

focal epithelial hyperplasia/hyperkeratosis minimal
5083 N Naive dermis, leukocyte infiltrates, focal, minimal
subcutis, leukocytes, focal, minimal

focal epithelial hyperplasia/hyperkeratosis minimal
R PH20 dermis, leukocyte infiltrates, focal, minimal
subcutis, leukocytes, focal, minimal

focal epithelial hyperplasia/hyperkeratosis minimal
L PH20 dermis, leukocyte infiltrates, focal, minimal
subcutis, leukocytes, focal, minimal

focal epithelial hyperplasia/hyperkeratosis minimal
5085 N Naive dermis, leukocyte infiltrates, focal, minimal
subcutis, leukocytes, focal, minimal

focal epithelial hyperplasia/hyperkeratosis minimal
R Control dermis, leukocyte infiltrates, focal, minimal
subcutis, leukocytes, focal, minimal

Example 7: Tolerability of Full Dose Sacituzumab Govitecan Following Subcutaneous

Administration with and without Recombinant Human Hyaluronidase Ph20 (Rhuph?20)

This study utilized all the same protocols and parameters as set forth in Example 1 unless
disclosed otherwise. The objective of this study is to investigate the local tolerability of
subcutaneous (SC) administration of an antibody drug conjugate (ADC) both with and without
recombinant human hyaluronidase PH20 (rHuPH20). Minipigs are used in this study due to the
similarity of the SC skin architecture to humans. Each animal receives two 20 mL SC injections
into the lower abdominal region using a high-speed syringe pump. The needle is inserted vertically
into the SC space using a custom 3D printed adapter to maintain the needle at a target needle depth
of 7.5 mm.

The first injection is the ADC alone on the lower abdominal region of the animal.
Following the injection of the ADC on one side of the animal, the animal receives a second SC
injection of ADC + rHuPH20 on the contralateral side of the abdomen. Endpoints include

measurement of applied force during the injection, as well as measurement of post-injection back-
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leakage, local injection site measurements (bleb area and volume), qualitative scoring assessment
of the local tissue for erythema, swelling size and induration, and 3D imaging to quantitate post-
injection changes of the skin. Qualitative assessments are taken at approximately one, two and
three days post-injection. After the final timepoint the animals are humanely euthanized and full
skin thickness punch biopsies are taken of the injection site for subsequent histopathological
analyses.

This study utilizes an FDA approved antibody drug conjugate as a representative ADC.
This antibody was used in prior studies that demonstrated the local tolerability both when
administered in combination with rHuPH20 after SC administration. The objective of this follow-
on study is to evaluate the local tolerability of full dose volumes.

Each animal receives two subcutaneous injections — one of the ADC alone and one of the
ADC co-mixed with rHuPH20. The ADC alone injection precedes the ADC + rHuPH20 injection.
A summary of the Description of Treatments for each cohort is shown in Table 35.

Table 35. Description of Treatments

Cohort # | Test Solution N/group | Dose Volume | rHuPH20 Evaluation
(mL) (U/mL) Times (h/d)

1 ADC 6 20 0 2h, 1d, 2d, 3d

2 ADC + rHuPH20 6 20 2000 2h, 1d, 2d, 3d

Each injection is administered using a syringe pump at a flow rate of 5 mL/min. The applied
force is measured during the injection via a load cell attached to the end of the syringe barrel.
Following administration any back-leakage is collected for a period of 30 seconds and weighed
using an analytical balance with a sensitivity of 0.1 mg. The animal is monitored & photographed
at approximately 2h post dose, and 1d, 2d and 3d. After the final timepoint, the animals are
humanely euthanized and punch biopsies (12 mm) of each injection site are obtained and preserved
in 10% formalin for future histological analyses. For comparison, a full thickness punch biopsy is

taken from a non-treated portion of the abdomen after the animal is euthanized.

One day prior to the study, syringes are filled with ~22 mL of the appropriate test solutions,
capped, and stored at 2-8°C. Syringes are allowed to acclimate to room temperature for at least 30
minutes prior to use and used within 2 hours. Once the animal has received the two injections, two
additional syringes are brought to room temperature as described above for use with the next
animal.

After anesthetization the animal is placed in dorsal recumbence on a heated surgical table

and is maintained under isoflurane gas for the entire duration of the procedure. Following
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anesthetization the abdominal region is cleaned with Nolvasan followed by wiping the injection
site with gauze containing 70% isopropanol and wiped dry with sterile gauze. Injection sites are
located on the left and right abdominal regions, ~5 cm cranially from the inguinal fold and ~3 cm
towards the midline of the animal. Each of the injection sites are marked with a permanent marker
and then photographed with the standard and 3D cameras prior to needle insertion.

Immediately prior to use the syringe containing the test solution is mounted to a load cell
in an adapter and then placed on the end of the syringe barrel. The syringe cap is then removed
and replaced with a 23G x 12-inch BD Vacutainer Blood Collection Set. The infusion set is primed
to the needle tip. The syringe is then loaded into a high-pressure syringe pump. The load cell is
then zeroed and the pump block then pushed to abut the end of the syringe barrel and locked in
place. Load cell measurements are taken at a sampling rate of 2 Hz.

A custom 3D printed adapter is used to hold the needle at a precise depth of 7.5 mm.
Approximate needle depths are recorded. The skin at the injection site is then pinched and the
needle inserted vertically into the SC space and the skin is then allowed to relax into normal
position. The 3D printed adapter is held in place during the injection flush against the skin but
without exerting excessive downward pressure.

Upon completion of the injection the needle is removed from the skin and the syringe with
infusion set discarded. Test solution samples from at least 3 out of 6 ADC + rHuPH20 syringes
will be retained for post-study enzymatic testing. Test solution back-leakage is then absorbed to a
tared eye-spear for 30 seconds on the injection site. The weight of the eye spear is then recorded
using an analytical balance. The margins of the injection site bleb are marked with a permanent
marker and measured for length, width, and height using a digital calliper and recorded then
photographed with the standard and 3D cameras. The margins of the injection site blebs are also
measured using a digital calliper at T15 and T30 timepoints. Local injection sites are then
qualitatively assessed and graded for erythema severity, swelling size appearance, and firmness,
using a scoring system described in Example 1.

Approximately 24 hours post-dosing of the first injection, injection sites for each animal
are inspected, photographed, and assessed for erythema, induration, and swelling. The scoring and
evaluation continue daily for up to approximately three days (72h). Following the assessment after
day three, the animal is humanely euthanized using an injectable euthanasia drug provided by the
vivarium staff. Following euthanasia punch biopsies of the injection site are taken (12 mm). For
comparison, a punch biopsy from an untreated area of the abdomen is obtained for each animal.
After obtaining the punch biopsies the animal carcass is removed and disposed of as biohazardous

waste.
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Example 7: Pharmacokinetics of Dupilumab Administration Following Subcutaneous

Administration With and Without Recombinant Human Hyaluronidase PH20 (rHuPH20)

The objective of this study was to investigate the pharmacokinetics (PK) of a monoclonal
antibody dupilumab (Dupixent®) following subcutaneous (SC) administration alone or co-
administered with recombinant human hyaluronidase PH20 (rHuPH20; 5000 U/mL). This study
compared the PK of a standard clinical dose of 2 mL of dupilumab alone versus the PK of a 5 mL
bolus of dupliumab co-mixed with rHuPH20. The 2 mL doses were administered using a pre-filled
syringe (PFS) while the larger dose volume was administered using a prototype HVAI with a 5
mL fill. Blood was collected prior to the start of the study (pre-dose), and at 6 hours (h), 1day(d),
2d, 3d, 4d, 5d and 7d post-injection. Blood was collected via jugular vein stick into serum
separation tubes (SSTs) and allowed to remain at room temperature for thirty minutes whereupon
they were then placed on ice until processed for serum collection. Samples were divided into
duplicates and stored at -80 °C until used for bioanalysis. The concentration of functional
Dupixent® of individual serum sample was quantitatively detected using Dupilumab ELISA kit,
abx395100, Abbexa LLC.

Ten animals were administered a single injection of either dupilumab alone (5 animals) or
with dupilumab + rHuPH20 (5 animals). Prior to injection pre-treatment blood samples were
obtained from each animal. After test solution injection blood samples were obtained at 6h, 1d, 2d,
3d, 4d, 5d and 7d post-injection. Blood was collected into serum separator tubes, centrifuged, and
stored at -80 °C for bioanalytical analysis.

The concentration of functional Dupixent® in serum sample was quantitatively detected
using a competitive Dupilumab ELISA kit (abx395100, Abbexa LLC). Briefly, Dupixent® in
serum sample was bound to its antigen immobilized on 96-well plate, which competes the binding
of detection reagent, biotin labeled Dupilumab. After incubation and washing to remove unbound
Dupilumab from 96-well plate, the bound biotin labeled Dupilumab was visualized by horseradish
peroxidase substate and Dupilumab concentration was calculated from a 4PL fitted standard curve.

The two test solutions administered in this study were dupilumab alone and dupilumab co-
mixed with rHuPH20. Dupilumab alone was administered as commercially packaged in a 2 mL
PFS. To prepare the co-mix, the antibody solution was pooled from dupilumab syringes (28 mL).
To the pooled dupilumab, 0.157 mL of rHuPH20 (10 mg/mL) was added to yield 28.157 mL of
test solution. A sample of the co-mix was used for enzymatic activity testing.

All device syringes were filled in a sterile fill and finish hood under aseptic conditions.

Cyclic olefin copolymer (COC) syringes were filled with 5.1 mL of the co-mix of dupilumab +
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rHuPH20. To fill the syringes a sterile rubber plunger was initially inserted into the sterile syringe
barrel and pushed to a preset depth for filling, The co-mix of dupilumab + rHuPH20 was then
pumped into the syringe at a flow rate of 2 mL/min. After adding the test solution to the syringe,
the rubber plunger was brought to the final loading position (to remove residual air in the syringe).
Syringes were then capped and stored at 2-8°C until removed and brought to room temperature
prior to use in device assembly.

Assembly of all devices occurred in a sterile fill and finish hood under aseptic conditions.
The syringe cap was removed and replaced using a 25G x 1-inch Becton Dickinson (BD) needle.
The needle remained capped until immediately prior to use. The needle and syringe were placed
in a proprietary assembly jig with the HVAT for final assembly, which included the placement of
a needle guard that brought the exposed needle depth to 10 mm. The length of each needle in the
completed device was measured prior to use and all were found to be 10.0 mm. Devices were
discarded after use.

This study measured the pharmacokinetics of dupilumab alone or dupilumab co-mixed
with rHuPH20 following subcutaneous administration. The dose volume for dupilumab alone was
2 mL (300 mg) while the dose volume for dupilumab + rHuPH20 was 5 mL (750 mg). Five animals
were injected with dupilumab alone and five animals were injected with dupilumab + rHuPH20.
The treatment groups are shown in Table 36.

Table 36: Description of Treatments

Dose .
Cohort Test Solution N Volume rHuPH20 Bloqd Sampling
(mL) (U/mL) Times (h/d)
1 dupilumab alone 5 2 0 6h, 1d, 2d&§d’ 4d, 54,
dupilumab + 6h, 1d, 2d, 3d, 4d, 54,
2 rHuPH20 > > 5000 7d

Each animal received a single SC injection to their left lower abdominal region. For Cohort
#1, injections were administered using the manufacturer’s pre-filled syringe (2 mL). For Cohort
#2, injections of dupilumab + rHuPH20 were delivered using an HVAI device (5 mL). The
duration of all injections was timed using a hand-held stopwatch. Following administration any
back-leakage was collected for a period of 30 seconds and weighed using an analytical balance .
Approximately 3 mL of blood was collected from each animal at intervals of 6h, 1d, 2d, 3d, 4d,
5d, and 7d via jugular venipuncture. After the final blood collection timepoint, the animal was
humanely euthanized.

Prior to the start of study, animals were assessed for general health, body weight recorded,

and a pre-treatment baseline blood sample obtained and collected into serum separating tubes
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(SSTs). Blood samples were processed according to manufacturer’s instructions (centrifugation
for 10 min @ 1250 rcf,) and serum removed and stored at -80°C until used for bioanalysis.
Additionally, blood collections were obtained from each animal at 6h post injection, and on day 1,
2,3,4,5and 7.

One day prior to the study, syringes were filled with appropriate test solutions and
assembled into HVAIs then stored at 2-8°C. Devices were allowed to acclimate to room
temperature for at least 30 minutes prior to use and used within 2 hours.

On the day of the procedure, animals were anesthetized and placed in dorsal recumbence
on a heated surgical table and maintained under isoflurane gas for the entire duration of the
procedure. Following anesthetization, the abdominal region was cleaned with Nolvasan followed
by wiping the injection site with gauze containing 70% isopropanol and wiped dry with sterile
gauze. Injection sites were located on the lower left abdominal regions, ~5 cm cranially from the
inguinal fold towards the midline and ~3 cm towards the midline of the animal. Each injection site
was marked with a permanent marker and then photographed prior to needle insertion and
immediately post-injection.

Animals in Cohort #1 received a single SC injection of dupilumab alone administered via
a PFS using a standard skin pinch method. Animals in Cohort #2 received a single SC injection of
dupilumab + rHuPH20 administered via an HVAIL For HV Al injections, the skin was briefly tented
for vertical needle insertion and allowed to relax while holding the device in place against the skin
prior to activating device.

Injections were timed using a stopwatch. Upon completion of the injection, the needle and
HVAI were removed and discarded. Test solution back-leakage was then absorbed to a tared eye-
spear for 30 seconds on the injection site and the weight of the eye spear was measured using an
analytical balance. The margins of the injection site bleb were marked with a permanent marker
and measured for length, width, and height using a digital caliper and recorded then photographed
with the standard camera. Caliper measurements and photographs were taken only immediately
post-injection. Local injection sites were qualitatively assessed and graded immediately post-
injection (TO) for erythema severity, swelling size appearance, and firmness, using a scoring
system described in Example 1. Following the blood sampling obtained on d7, the animal was
humanely euthanized using an injectable euthanasia drug provided by the vivarium staff.

Pre-study hyaluronidase activity testing of dupilumab + rHuPH20 Co-mix. The
enzymatic activity of the co-mix of dupilumab + rHuPh20 was tested using VV-QWUAL-00675]
formerly TMO10) The pre-study testing results are shown in Table 37 and individual animal data
is shown in FIG. 40A.
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Table 37: Summary of Pre-study Enzymatic Activity Testing

Test Solution Pre-study Concentration (U/mL + SD)

Dupilumab + rHuPH20 5637 £22

The duration of each injection was measured using a hand-held stopwatch with a precision
of 0.1 seconds. The pre-study testing results are shown in Table 38 and individual animal data is
shown in FIG. 40B.

Table 38: Measurement of Injection Time

Test Solution Injection Time (sec = SEM)
Dupilumab 273+43
Dupilumab + rHuPH20 545+2.1

The back-leakage was collected using a pre-weighed eye spear for 30 seconds post-
injection. The eye spear was then re-weighed, and the weight of the back-leakage recorded. The
amount of back-leakage for each test solution is shown in Table 39.

Table 39: Measurement of Back-Leakage

Test Solution Back-Leakage (mg + SEM)
Dupilumab 1.9+1.0
Dupilumab + rHuPH20 54+£26

The local injection site swelling (bleb) was marked and measured using a digital caliper.
Bleb volume dispersion area and swelling height of each bleb was determined as described above.
Mean and individual post-injection bleb volume, area and height values are shown in FIG. 41A-
C, respectively.

Table 40: Post-Injection Bleb Volume, Area, Height - Caliper Measurements

Mean + SEM
Cohort # Test Solution Volume Area Height
1 Dupilumab 70+1.38 13.1+14 25+05
2 Dupilumab + rHuPH20 78+16 182+13 23+0.6

Qualitative assessments were taken immediately post-injection (TO) and daily thereafter.
No erythema, swelling or induration was detected on D1, D2 or D3 post-injection (data not

shown). No post-injection erythema was observed for any injection.
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Scoring by three evaluators for swelling size using the modified Draize scoring system
are summarized in Table 41 and individual animal data shown in FIG. 42. No swelling was

detected at the 24h, 48h or 72h timepoints (data not shown).

Table 41: Post-Injection Swelling of Dupilumab and Dupilumab + rHuPH20

Test Solution Swelling Score (Mean £ SEM)
Dupilumab 1.4+£02
Dupilumab + 1.5+02
rHuPH20

Post-Injection Induration. Scoring by three evaluators for bleb induration was performed and is
summarized in Table 42 and shown in FIG. 43.

Table 42: Post-Injection Induration After SC Administration of Dupilumab and Dupilumab +
rHuPH20

Test Solution Induration Score (Mean %
SEM)
Dupilumab 24+04
Dupilumab + 1.6+02
rHuPH20

Notably, despite dupilumab + rHuPH20 having injection volumes 2.5x that of the dupilumab
alone, the induration of the larger volume appeared to be markedly reduced. Five animals
received a 2 mL dose of dupilumab (Cohort 1) and five animals received a S mL dose of
dupilumab + rHuPH20 (Cohort 2). The serum concentrations of dupilumab were measured using
Dupilumab ELISA, Abx395100, Lot E2402922A, Exp. Sept. 2024. The Concentration was
calculated using a 4-PL. model, SoftMax Pro, Molecule Device.

Table 43: Concentrations of Dupixent in Individual Pig Serum

Time Dupixent Concentrations

Points Dupixent Concentrations (ug/mL) (ng/mL)

Post Animal ID

Injection
Cohort (hr) 4497 | 4499 | 4500 | 4501 | 4590 Mean SD | CV%

1 0 0 0 0 0 0 0.0 0.0 n/a
1 6 84.7 130 10.9 628 105.6 78.8 454 3576
1 24 162.9 | 2032 88.1 129.3 178.9 152.5 449 294
1 48 1547 | 1989 | 1385 | 1563 158.2 161.3 224 13.9
1 72 1417 | 1929 | 1729 | 159.1 | 1422 161.8 21.7 134
1 96 134.6 208 150.2 | 1529 | 1384 156.8 29.6 18.9
1 120 133 2109 | 1523 | 162.6 | 1474 161.2 29.7 184

84



WO 2025/188901 PCT/US2025/018582
1 168 121 | 2015 | 1509 | 1508 | 1424 153.3 | 296 193

Post

Injection Dupixent Concentrations
(hr) Animal ID (ug/mL)
4483 | 4485 | 4494 | 4495 | 449 Mean SD | CV%

2 0 0 0 0 0 0 0 00 | nha
2 6 113.7 | 1189 | 775 [ 1955 [ 43.9 109.9 566 515
2 24 3323 [ 366.8 | 3015 | 448.7 | 3163 353.12 587 166
2 48 318.7 | 4032 | 345.7 | 4924 [ 43138 398.36 69.1] 173
2 72 332.7 [ 363.1 | 373.6 | 4745 | 4032 389.42 538 138
2 96 348.7 | 406.5 | 353.1 | 486.4 | 3868 396.3 558 | 141
2 120 | 320.8 | 355.6 | 3414 | 466.7 | 404 3717 584 155
2 168 3407 | 3925 | 3265 | 4045 | 3579 364.42 333 9.1

The concentration — time profiles of dupilumab and dupilumab + rHuPH20 are shown in FIG.

44. The concentration of dupilumab at each timepoint was dose-normalized for both treatment

groups. To obtain dose-normalized values, the serum values for dupilumab concentration were

divided by 2 (dose volume for Cohort #1) or by 5 (dose volume for Cohort #2). A similar

calculation was performed for standard deviation values. The dose-normalized concentration

versus time profiles for the two treatment groups is shown in FIG. 45. Individual

pharmacokinetic parameters were determined by non-compartmental analyses in Excel and are

presented in Table 44.
Table 44: Pharmacokinetic Parameters for Individual Animals
Dose Dose
Grow | animal 1D | (o | M | gy | G
(ug*hr/mL) (ng/mL)
1 4497 22473 11237 163 81
1 4499 32651 16325 211 105
1 4500 22164 11082 173 86
1 4501 24181 12090 163 81
1 4590 24279 12140 179 89
Group Mean 25150 12575 178 89
Standard Deviation 4302 2151 20 10
Coefficient of Variation % 17 17 11 11
2 4483 52071 10414 349 70
2 4485 59498 11900 407 81
2 4494 53126 10625 374 75
2 4495 73157 14631 492 98
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Dose Dose
Grou Animal ID AUCq.168 Normalized Cinax Normalized
P (ug*hr/mL) AUCo.168 (ng/mL) Cinax
(ng*hr/mL) (ng/mL)

2 4496 59626 11925 432 86
Group Mean 59496 11899 411 82
Standard Deviation 8402 1680 56 11
Coefficient of Variation % 14 14 14 14

A prototype HVAI was able to successfully deliver 5 mL of dupilumab in approximately
55 seconds using rHuPH20. Despite having a dose volume 2.5x greater than that of dupilumab
alone, dupilumab + rHuPH20 resulted in similar post-injection bleb size. Post-injection
induration was reduced by the addition of rtHuPH20 compared to dupilumab alone. Basic
pharmacokinetic parameters derived from the two dose groups indicate similar dose-normalized

PK profiles, with no significant differences in dose-normalized AUCo-168 or Cmax Observed.

Example 8: Pharmacokinetic Models

The following simulations were conducted for TRODELVY and eight examples (see
Table below). Commercially-approved or clinically-evaluated IV dosing regimens were defined
for each ADC, along with PK parameters (e.g. volume of distribution and clearance), based on
publicly available information (e.g. from package inserts or peer-reviewed publications). Two-
compartment PK models were constructed for each ADC based on this information. Simulations
were then generated for each ADC to compare the PK profiles of the current IV regimen and SC
regimen(s) when co-administered with rHuPH20. Doses of the ADC administered SC with
rHuPH20 were chosen to match the AUC (the typical driver of efficacy) of the current IV

regimenand simulations of ADCs SC with rHuPH20 were generated for the current schedule

(Q3W) as well as less (e g, Q4W) and more (e.g, Q2W) frequent schedules.

i patritumab deruxtecan N/A

il datopotamab deruxtecan N/A 48
iii brentuximab vedotin ADCETRIS 49
v trastuzumab emtansine KADCYLA 50
v trastuzumab deruxtecan ENHERTU 51
vi tisotumab vedotin TIVDAK 52
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vii mirvetuximab ELAHERE 53
soravtansine
viil loncastuximab tesirine ZYNLONTA 54

All simulations, for TRODELVY (FIG. 46) and eight others (FIG. 47 — 54),
demonstrated the ability to convert the current IV dosing regimen to a SC regimen with
rHuPH20, with equivalent AUC and lower Cmax. Since Cumax is typically a driver of systemic
toxicities for ADCs, this suggests the regimen of SC with rHuPH20 could provide an improved
safety profile. Additionally, all eight simulated examples demonstrated the ability of a SC
regimen with rHuPH20 to maintain this equivalent AUC and lower Cmax compared to IV, at at
less and more frequent dosing schedules, enabling more options for optimizing the safety and/or
efficacy profile of the ADC.
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2.

-

J.

4.
set forth as residues 36-482 set forth in SEQ ID NO: 1 (i.e., SEQ ID NO: 4) or 36-483 set forth
in SEQ ID NO: 1 (i.e., SEQ ID NO: 46) or has at least 98% sequence identity to the sequence set
forth in SEQ ID NO: 4 or SEQ ID NO: 46.

5.

CLAIMS

A combination dosing regimen, comprising:
administering a soluble hyaluronidase; and

administering an antibody-drug conjugate.

The combination dosing regimen of claim 1, wherein the hyaluronidase is a soluble PH20

hyaluronidase.

The combination dosing regimen of claim 2, wherein the soluble hyaluronidase is the

composition designated rHuPH20.

The combination dosing regimen of claim 1, wherein the hyaluronidase has the sequence

The combination dosing regimen of claim 1, wherein:

the soluble hyaluronidase comprises amino acids 36-464 of SEQ ID NO: 1, or comprises

a sequence of amino acids that has at least 85% sequence identity to a sequence of amino

acids that contains at least amino acids 36-464 of SEQ ID NO:1, and retains hyaluronidase

activity.

6.

7.

The combination dosing regimen of claim 1, wherein the soluble hyaluronidase

comprises a sequence of amino acids that has at least 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98% or 99% sequence identity to a sequence of amino acids that
contains at least amino acids 36-464 of SEQ ID NO:1 and retains hyaluronidase activity.

The combination dosing regimen of claim 1, wherein:

a) the soluble hyaluronidase has of amino acids set forth as residues 36-465 of SEQ
ID NO: 1, 36-466 of SEQ ID NO: 1, 36-467 of SEQ ID NO: 1, 36-468 of SEQ ID NO: 1,
36-469 of SEQ ID NO: 1, 35-470 of SEQ ID NO: 1, 36-471 of SEQ ID NO: 1, 36-472 of
SEQ ID NO: 1, 36-474 of SEQ ID NO: 1, 36-475 of SEQ ID NO: 1, 36-476 of SEQ ID
NO: 1, 35-477 of SEQ ID NO: 1, 36-478 of SEQ ID NO: 1 (i.e., SEQ ID NO: 8), 36-479
of SEQ ID NO: 1 (i.e., SEQ ID NO: 7), 36-480 of SEQ ID NO: 1 (i.e., SEQ ID NO: 6),
36-481 of SEQ ID NO: 1 (i.e., SEQ ID NO: 5), 36-482 of SEQ ID NO: 1 (i.e., SEQ ID
NO: 4), 36-483 of SEQ ID NO: 1 (i.e., SEQ ID NO: 46), 35-484 of SEQ ID NO: 1, 36-
485 of SEQ ID NO: 1, 36-486 of SEQ ID NO: 1, 36-487 of SEQ ID NO: 1, 36-488 of

SEQ ID NO: 1, 36-489 of SEQ ID NO: 1, 36-490 of SEQ ID NO: 1, 35-491 of SEQ ID
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NO: 1, 36-492 of SEQ ID NO: 1, 36-493 of SEQ ID NO: 1, 36-494 of SEQ ID NO: 1,
36-495 of SEQ ID NO: 1, 36-496 of SEQ ID NO: 1, 36-497 of SEQ ID NO: 1, 35-498 of
SEQ ID NO: 1, 36-499 of SEQ ID NO: 1, and 36-500 of SEQ ID NO: 1, or an N-
terminally truncated variant thereof lacking residues 36, 36-37, 36-38, 36-39, or 36-40; or

b) a variant soluble hyaluronidase that has at least 91% sequence identity to a soluble

hyaluronidase of a).

8. The combination dosing regimen of claim 7, wherein the soluble hyaluronidase has at

least 95% sequence identity to a soluble hyaluronidase of claim 7.
9. The combination dosing regimen of claim 7, wherein:

the soluble hyaluronidase comprises the replacement F204P, and has increased stability

relative the unmodified PH20 that does not comprise F204P; and

(a) T3418S, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L352Q,
L353A, L3541, D355K, N356E, E359D and 1361T;

(b) L342W, S343E, I344N, M345T, S347T, M348K, K349E, L352Q, L353A,
13541, D355K, N356E, E359D and I361T;

(c) M345T, $347T, M348K, K349E, L352Q, L353A, L3541, D355K, N356E,
E359D, 1361T and N363G;

(d)  T341G, L342W, S343E, 1344N, M345T, $347T, M348K, K349E, 1.3520Q,
L353A, L3541, D355K, N356E, E359D and I361T;

(e)  T341A,1L342W, S343E, 344N, M345T, S347T, M348K, K349E, L352Q,
L353A, L3541, D355K, N356E, E359D and I361T;

() T341C, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L3520Q,
L353A, L3541, D355K, N356E, E359D and I361T:

(g) T341D, L342W, S343E, I344N, M345T, $347T, M348K, K349E, L352Q,
L353A, L3541, D355K, N356E, E359D and I361T;

(h) 344N, M345T, S347T, M348K, K349E, L352Q, L353A, L3541, D355K,
N356E, E359D and I361T, and

(i) S343E, 1344N, M345T, S347T, M348K, K349E, 1.352Q, L353A, L3541,
D355K, N356E, E359D and I361T.

increased stability is reflected as increased stability in denaturing condition or at elevated
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temperatures.
10. The combination dosing regimen of claim 7, wherein:

the soluble hyaluronidase is a variant modified polypeptide or catalytically active portion
thereof that comprises one or more amino acid residue substitutions selected from among

T341A, T341C, T341D, T341G, T3418S, L342W, S343E, 1344N, M348K, and N363G;
numbering is with reference to SEQ ID NO:1;
modifications comprise insertions, deletions, and replacements of amino acids;

the polypeptides have an N-terminus, at residue 36, 37, 38, 39, or 40, and a C-terminus at

a residue corresponding to residues 465 to 500.

11. The combination dosing regimen of claim 7, wherein the modified PH20 comprises
amino acid residue substitutions selected from among: T341S, L342W, S343E, 1344N, M345T,
S347T, M348K, K349E, 1L352Q, L353A, L3541, D355K, N356E, E359D and 1361T.

12. The combination dosing regimen of claim 7, wherein the soluble hyaluronidase
comprises amino acid modifications selected from one or more up to all of the following T341S,
L342W, S343E, [344N, M345T, S347T, M348K, K349E, L.352Q, L353A, L3541, D355K,
N356E, E359D and 1361T.

13. The combination dosing regimen of claim 7, wherein the C-terminus of variant PH20
polypeptide is at a residue corresponding to amino acid 467, 468, 469, 470, or 471 with reference
to SEQ ID NO:1.

14. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase
comprises the sequence of amino acids set forth in SEQ ID NO:2 or is a catalytically active

fragment thereof.

15. The combination dosing regimen of claim 1, wherein the hyaluronidase is administered at

a dose of 2000 to 15,000 U.

16. The combination dosing regimen of claim 15, wherein the hyaluronidase is administered

at a dose of 10,000 U.

17. The combination dosing regimen of claim 1, wherein the antibody-drug conjugate is

administered at a dose of 10 mg/kg.

18. The combination dosing regimen of claim 1, wherein the antibody-drug conjugate is

administered at a dose of at least or at 1 mg/kg, 2 mg/kg, 3 mg/kg, 4 mg/kg, 5 mg/kg, 6 mg/kg, 7
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mg/kg, 8 mg/kg, 9 mg/kg, 10 mg/kg, 15 mg/kg, 20 mg/kg, 30 mg/kg, 40 mg/kg, 50 mg/kg, 60
mg/kg, 70 mg/kg, 80 mg/kg, 90 mg/kg, and 100 mg/kg.

19. The combination dosing regimen of claim 1, wherein the hyaluronidase and antibody-

drug conjugate are administered subcutaneously.
20. The combination dosing regimen of claim 1, wherein:
in a first step the soluble hyaluronidase is administered to a patient; and
in a second step the antibody-drug conjugate is administered to the patient.

21. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase and

antibody-drug conjugate are administered in the same composition.

22. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase and
antibody-drug conjugate are administered once a day.

23. The combination dosing regimen of claim 22, wherein the soluble hyaluronidase and
antibody-drug conjugate are administered on day one and day eight of a twenty-one-day
treatment cycle for three cycles.

24. A method of treating (i) locally advanced or metastatic breast cancer, or (ii) locally
advanced or metastatic urothelial cancer comprising administering to a patient in need of

treatment the combination dosing regimen of claim 1.

25. The method of claim 24, wherein (i) the locally advanced or metastatic breast cancer is
unresectable locally advanced or metastatic triple-negative breast cancer (mTNBC) in adult
subjects who have received two or more prior systemic therapies, at least one of them for
metastatic disease, or is unresectable locally advanced or metastatic hormone receptor (HR)-
positive, human epidermal growth factor receptor 2 (HER2)-negative breast cancer in adult
subjects who have received endocrine-based therapy and at least two additional systemic
therapies in the metastatic setting, or (ii) the locally advanced or metastatic urothelial cancer is in
adult subjects who have previously received a platinum-containing chemotherapy and either

programmed death receptor-1 (PD-1) or programmed death-ligand 1 (PD-L1) inhibitor.
26. A combination, comprising a soluble hyaluronidase and an antibody-drug conjugate.
27. A kit, comprising the combination of claim 26.

28. The combination of claim 28, wherein the soluble hyaluronidase and the antibody-drug

conjugate are in separate compositions.

29. The combination of claim 28, wherein the soluble hyaluronidase and the antibody-drug
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conjugate are co-formulated.

30. The combination of claim 28, wherein the soluble hyaluronidase and antibody-drug

conjugate are in separate compositions in a container with at least two compartments.
31. A composition, comprising a soluble hyaluronidase and antibody-drug conjugate.

32. A multi-compartment container, comprising a suspension comprising antibody-drug

conjugate in one compartment, and a soluble hyaluronidase in a second compartment.

33. The multi-compartment container of claim 32 that is a syringe, comprising two

compartments.

34. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase is

administered at a rate of about 0.05 mL/sec to about 1.0 mL/sec.

35. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase is

administered at a rate of about 0.05 mL/sec to about 0.10 mL/sec.

36. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase is

administered at a rate of about 0.10 mL/sec to about 0.20 mL/sec.

37. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase is

administered at a rate of about 0.20 mL/sec to about 0.30 mL/sec.

38. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase is

administered at a rate of about 0.30 mL/sec to about 0.40 mL/sec.

39. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase is

administered at a rate of about 0.40 mL/sec to about 0.50 mL/sec.

40. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase is

administered at a rate of about 0.50 mL/sec to about 0.60 mL/sec.

41. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase is

administered at a rate of about 0.60 mL/sec to about 0.70 mL/sec.

42. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase is

administered at a rate of about 0.70 mL/sec to about 0.80 mL/sec.

43. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase is

administered at a rate of about 0.80 mL/sec to about 0.90 mL/sec.

44. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase is
administered at a rate of about 0.90 mL/sec to about 1.00 mL/sec.
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45. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase is

administered at a rate of about 0.10 mL/sec to about 0.90 mL/sec.

46. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase is

administered at a rate of about 0.20 mL/sec to about 0.80 mL/sec.

47. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase is

administered at a rate of about 0.30 mL/sec to about 0.70 mL/sec.

48. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase is

administered at a rate of about 0.40 mL/sec to about 0.60 mL/sec.

49. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase is

administered at a rate of about 0.45 mL/sec to about 0.55 mL/sec.

50. The combination dosing regimen of claim 1, wherein the administration takes about 10

seconds to about 60 seconds.

51. The combination dosing regimen of claim 1, wherein the administration takes about 10

seconds to about 20 seconds.

52. The combination dosing regimen of claim 1, wherein the administration takes about 20

seconds to about 30 seconds.

53. The combination dosing regimen of claim 1, wherein the administration takes about 30

seconds to about 40 seconds.

54. The combination dosing regimen of claim 1, wherein the administration takes about 40

seconds to about 50 seconds.

55. The combination dosing regimen of claim 1, wherein the administration takes about 50

seconds to about 60 seconds.

56. The combination dosing regimen of claim 1, wherein the administration takes about 20

seconds to about 50 seconds.

57. The combination dosing regimen of claim 1, wherein the administration takes about 30

seconds to about 40 seconds.

58. The combination dosing regimen of claim 1, wherein the administration takes at least or

less than about 10 seconds to about 60 seconds.

59. The combination dosing regimen of claim 1, wherein the administration takes at least or

less than about 10 seconds to about 20 seconds.
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60. The combination dosing regimen of claim 1, wherein the administration takes at least or

less than about 20 seconds to about 30 seconds.

61. The combination dosing regimen of claim 1, wherein the administration takes at least or

less than about 30 seconds to about 40 seconds.

62. The combination dosing regimen of claim 1, wherein the administration takes at least or

less than about 40 seconds to about 50 seconds.

63. The combination dosing regimen of claim 1, wherein the administration takes at least or

less than about 50 seconds to about 60 seconds.

64. The combination dosing regimen of claim 1, wherein the administration takes at least or

less than about 20 seconds to about 50 seconds.

65. The combination dosing regimen of claim 1, wherein the administration takes at least or

less than about 30 seconds to about 40 seconds.

66. The combination dosing regimen of claim 1, wherein swelling (bleb) volume is reduced
following the administration into a subject when compared to a formulation that does not
comprise the soluble hyaluronidase.

67. The combination dosing regimen of claim 1, wherein administration of a high volume has
reduced back leakage compared to a formulation that does not comprise the soluble

hyaluronidase.

68. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase is

administered at a dose of 2,000 to 60,000 U.

69. The combination dosing regimen of claim 1, wherein the antibody-drug conjugate is

administered at a dose of at least 0.05 mg/kg.

70. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase and

antibody-drug conjugate are administered once a day.

71. The combination dosing regimen of claim 70, wherein the soluble hyaluronidase and
antibody-drug conjugate are administered on day one, day 15 of a twenty-one-day treatment

cycle.

72. The combination dosing regimen of claim 70, wherein the soluble hyaluronidase and
antibody-drug conjugate are administered on day one and day 15 and day 29 of a forty-two-day

treatment cycle.

73. The combination dosing regimen of claim 70, wherein the soluble hyaluronidase and
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antibody-drug conjugate are administered on day one and day 8 and day 15 of a twenty-eight-day

treatment cycle.

74. The combination dosing regimen of claim 70, wherein the soluble hyaluronidase and

antibody-drug conjugate are administered on day one and day 4 and day 7 of an induction cycle.

75. The combination dosing regimen of claim 1, wherein the soluble hyaluronidase and

antibody-drug conjugate are administered Q1, Q2, Q3, or Q4.

76. The combination dosing regimen of claim 1, wherein safety profile is improved and/or
the adverse events or side effects are reduced in comparison to administration of the antibody-

drug conjugate without the soluble hyaluronidase.

77. The combination dosing regimen of claim 1, wherein safety profile is improved and/or
the adverse events or side effects are reduced in comparison to intravenous administration of the

antibody-drug conjugate without hyaluronidase.
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