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Methodsfor Solid Tumor Treatment

Cross Reference
This application claims priority to U.S. Provisiofatent Application Serial Nos.
62/318014 filed April 4, 2016 and 62/378543 filedgust 23, 2016, both incorporated by

reference herein in their entirety.

Background

Millions of patients are diagnosed each year waride as having cancer, and
millions more die from cancer or cancer-related pleations each year. The risk of cancer
increases significantly with age, many cancers oogure commonly in developed countries,
and cancer rates are increasing as life expecianmgases in the developed world. Current
therapies include systemic treatments such as/gniaus (IV) infusion injection of
chemotherapeutic agents. These therapies, howggrally have significant undesired
side effects to the patient due to systemic toxic@irect injection of chemotherapeutic
agents into tumors has been attempted, howevech#maotherapeutic agents tend to “leak”
out of the tumor especially when the chemotherapaggents are solubilized. Thus,
improved methods for treating patients having caace needed.

Summary

In one aspect of the invention, there is provided of a composition comprising
chemotherapeutic particles comprising at least §agtitaxel, docetaxel, or pharmaceutically
acceptable salts thereof, wherein the particleg laaspecific surface are (SSA) determined
by BET analysis of between 1Cfp and 50 rfig and a bulk density of between 0.050 gicm
and 0.15 g/cry in the manufacture of a medicament for treatisgla tumor in a subject,
wherein the medicament is to be administered Bctlinjection into the tumor or
peritumoral injection.

In one example, disclosed is a method for treaisglid tumor, comprising
administering to a subject with a solid tumor aroant effective of a composition
comprising chemotherapeutic particles to treattingor, wherein the composition is directly

injected into the tumor.
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In one example, disclosed is a method for inmgitumor metastasis, comprising
administering to a subject with a tumor an amoftieicéve of a composition comprising
chemotherapeutic particles to inhibit tumor metsista

In another example, disclosed is a suspension ksimgp chemotherapeutic particles,
a pharmaceutically acceptable carrier, and a pdbgde.

In another example, disclosed is a kit comprigirfigst vial containing
chemotherapeutic particles; a second vial contgiaipolysorbate; and instructions for
reconstituting the chemotherapeutic particles ansuspension and for diluting the
suspension with a diluent solution prior to adntiaison to a patient.

Also disclosed in the context of the present imenare the following examples 1 to
7.

Example 1 is a method for treating a solid tuncomprising administering to a
subject with a solid tumor an amount effective abaposition comprising
chemotherapeutic particles to treat the tumor, @inghe composition is directly injected
into the tumor, such as a malignant tumor.

Example 2 is the method of example 1 wherein treposition consists of the
chemotherapeutic particles and a pharmaceuticatlg@able carrier, such as a liquid carrier.

Example 3 is the method of any one of examplesvih2rein the administering
results in chemotherapeutic migrating into the Iatc system of the subject.

Example 4 is a method for inhibiting tumor metastacomprising administering to a
subject with a malignant tumor an amount effectif’fa composition comprising
chemotherapeutic particles to inhibit tumor metsista

Example 5 is the method of example 4, whereirctimposition is directly injected
into the tumor, or is peritumorally injected.

Example 6 is the method of any one of exampleswihgrein the composition
consists of the chemotherapeutic particles andréecésuch as a liquid, semi-solid, or solid
carrier).

Example 7 is the method of any one of examplesaheB6, wherein the carrier is an
agueous liquid carrier.

Example 8 is the method of example 7 wherein theeaus liquid carrier is saline,
such as normal saline.

Example 9 is the method of any one of exampleswh@&rein the composition is a

suspension.
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Example 10 is the method of any one of exampl@svherein the particles are (i)
uncoated; (i) not embedded, contained, encloseshcapsulated within a solid excipient;
and (iii) not microspheres, liposomes, or microcdgs containing chemotherapeutic and an
excipient.

Example 11 is the method of any one of exampl&6, wherein the
chemotherapeutic is selected from the group cangisf paclitaxel; derivatives of
paclitaxel, docetaxel, cabazitaxel, taxanes; épitbs, Vinca alkaloids, such as vinblastine,
vincristine, vindesine, vinorelbine; camptotheamakgs; epipodophyllotoxins, such as
cisplatin, carboplatin, oxaliplatin, etoposide aediposide; doxorubicin, anthrcyclines, 5-
fluorouracil, topotecan, gemcitabine, peroxisomaiferator-activated receptor (PPAR)
ligands, and antiangiogenics, or a pharmaceutiealtgptable salt thereof.

Example 12 is the method of any one of examplg$,wherein the
chemotherapeutic is a taxane, or a pharmaceutigedlgptable salt thereof.

Example 13 is the method of any one of exampl&®, wherein the
chemotherapeutic is paclitaxel, or a pharmacelyiealceptable salt thereof.

Example 14 is the method of any one of exampl&3,wherein the tumor is selected
from the group consisting eircomas, carcinomas, and lymphopteieast tumors, prostate
tumors, head and neck tumors, glioblastomas, btaddeors, pancreatic tumors, liver
tumors, ovarian tumors, colorectal tumors, cutaselymphoid, and gastrointestinal tumors.

Example 15 is the method of example 13, wherartdimor is selected from the
group consisting of ovarian, bladder, breast, jptestpulmonary, pancreatic, cutaneous,
lymphoid, and gastrointestinal tumors.

Example 16 is the method of example 13, wherartdimor is selected from the
group consisting of ovarian and bladder tumors.

Example 17 is the method of any one of exampl&®, wherein the
chemotherapeutic is docetaxel, or a pharmaceutiaatieptable salt thereof.

Example 18 is the method of example 17, wherartdimor is selected from the
group consisting of ovarian, bladder, breast, anndtpte tumors.

Example 19 is the method of example 17, wherartdimor is selected from the
group consisting of breast and prostate tumors.

Example 20 is the method of any one of exampl&9,wherein the
chemotherapeutic particles comprise at least 958mokherapeutic and wherein the particles
have a specific surface area (SSA) of at least %, ror at least 12 ffg, 14 nf/g, 16 nf/g,
18 nf/g, 20 nf/g, 25 nilg, 30 nf/g, 32 nilg, 34 nf/g, or 35 M/g.

3



Example 21 is the method of example 20, wheradrcttemotherapeutic particles
have an SSA of between about 18igrand about 50 ffg.

Example 22 is the method of any one of example812@vherein the
chemotherapeutic particles have an SSA of:

(@) between16 ffg and 31 rfig or between 32 ffg and 50 rfYg;

(b)  betweenl6 ffg and 30 rfig or between 32 ffg and 50 rfYg;

(c)  betweenl6 filg and 29 rfYg or between 32 fig and 50 MYg;

(d)  betweenl7 filg and 31 rfYg or between 32 fig and 50 MYg;

(e)  betweenl17 ffg and 30 rfig or between 32 ffg and 50 rfYg;

(f)  betweenl?7 rfig and 29 rfig, or between 32 ffy and 50 Mg;

(g)  betweenl6 filg and 31 rfYg or between 33 fig and 50 MYg;

(h)  between16 fAfg and 30 rfig or between 33 ffg and 50 rfYg;

()  betweenl6 rfig and 29 rfig or between 33 ffg and 50 rfYg;

()  betweenl7 rfig and 31 rfig or between 33 ffg and 50 rfYg;

(k)  betweenl7 Aig and 30 rfYg or between 33 fig and 50 MYg;

()  betweenl7 rfig and 29 rfig, or between 33 ffy and 50 MYg;

(m)  between 16 Aig and 31 g, or=32 nf/g;

(h)  betweenl7 Afg and 31 rfig, or= 32 nf/g;

()  betweenl6 rfig and 30 rfig, or= 32 nf/g;

()  betweenl7 rfig and 30 rfig, or= 32 nf/g;

(k)  between16 fiig and 29 rfig, or= 32 nf/g;

()  betweenl7 rfig and 29 fig, or= 32 nf/g;

(m)  between 16 Aig and 31 fYg, or=33 nf/g;

(n)  betweenl7 filg and 31 g, or= 33 nf/g;

(0)  betweenl6 filg and 30 g, or= 33 nf/g;

(p)  betweenl7 filg and 30 g, or= 33 nf/g;

(q)  betweenl6 Afg and 29 rfig, or= 33 nf/g; or

()  betweenl7 g and 29 rfig, or= 33 nf/g.

Example 23 is the method of any one of example3Z@vherein the
chemotherapeutic is paclitaxel, or a pharmacelyiealceptable salt thereof.

Example 24 is the method of any one of example2Z@vherein the

chemotherapeutic is docetaxel, or a pharmaceutiaatieptable salt thereof.
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Example 25 is the method of any one of exampl24,wherein the
chemotherapeutic particles include at least 95%vdight of a taxane, or a pharmaceutically
acceptable salt thereof, wherein the particles loaecor both of the following
characteristics:

()  amean bulk density between about 0.050 g&nd about 0.15 g/cinand/or

(i)  have a specific surface area (SSA) of attlé8snf/g, 20 nf/g, 25 ni/g, 30
m%g, 32 ntlg, 34 nf/g, or 35 M/g.

Example 26 is the method of example 25, wheraartdlane is selected from the
group consisting of paclitaxel, docetaxel, cabaegitataxadiene, baccatin Ill, taxchinin A,
brevifoliol, and taxuspine D, or a pharmaceuticaltgeptable salt thereof.

Example 27 is the method of example 25, wheraartdlane is selected from the
group consisting of paclitaxel, docetaxel, and e#bael, or a pharmaceutically acceptable
salt thereof.

Example 28 is the method of example 27, wherartdlkane is paclitaxel or a
pharmaceutically acceptable salt thereof, and vihéhe particles have a mean bulk density
between about 0.050 g/éiand about 0.12 g/cinor between about 0.060 g/&emd about
0.11 g/cm.

Example 29 is the method of example 27 or 28, eihdhe taxane is paclitaxel or a
pharmaceutically acceptable salt thereof , and @hehe paclitaxel particles have a specific
surface area (SSA) of at least 18gn20 nf/g, 25 nf/g, 30 nf/g, 32 nf/g, 34 nf/g, or 35
m?/g.

Example 30 is the method of any of examples 272@&rein the taxane is paclitaxel
or a pharmaceutically acceptable salt thereof vemerein the wherein the paclitaxel particles
have a SSA of between about 2%grand about 40 frg, 25 nf/g and about 40 frg, 30
m?/g and about 40 ffg, or between about 35%g and about 40 frg.

Example 31 is the method of any one of example3®&vherein the paclitaxel
particles have a bulk density of between about@d6ént and about 0.11 g/chand a SSA
of between about 22 7y and about 40 ffg.

Example 32 is the method of any one of example3128vherein at least 40% (w/w)
of the paclitaxel is dissolved in 30 minutes oslasa solution of 50% methanol /50% water
(v/iv) at 37°C and pH 7.0 in a USP Il paddle apperatperating at 75 RPM.

Example 33 is the method of example 27, wherartdlkane is docetaxel or a

pharmaceutically acceptable salt thereof, and vilhéine particles have a mean bulk density
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between about 0.050 g/éend about 0.12 g/cinor between about 0.06 g/¢and about 0.1
glent.

Example 34 is the method of example 27 or 33, eihghe taxane is docetaxel or a
pharmaceutically acceptable salt thereof, and whéie docetaxel particles have a SSA of
at least 18 ffig, 20 n¥/g, 25 nf/g, 30 ni/g, 35 nf/g, 40 nilg, or 42 Mig.

Example 35 is the method of example 27 or 33-3¥erein the taxane is docetaxel or
a pharmaceutically acceptable salt thereof, andeulméhe docetaxel particles have a SSA of
between about 40 7ty and about 50 ffg, or between about 43%fg and about 46 ffg.

Example 36 is the method of any one of example3333vherein the docetaxel
particles have a bulk density of between about §/66F and about 0.1 g/cfrand a SSA of
between about 40 Tty and about 50 ffg.

Example 37 is the method of any one of example3&33vherein at least 20% (w/w)
of the docetaxel is dissolved in 30 minutes or iesssolution of 15% methanol /85% water
(v/iv) at 37°C and pH 7.0 in a USP |l paddle appesaiperating at 75 RPM.

Example 38 is the method of any one of exampl28,wherein the
chemotherapeutic particles include at least 95%vdight of paclitaxel, or a
pharmaceutically acceptable salt thereof, whetempirticles have a specific surface area
(SSA) of at least 12 fry.

Example 39 is the method of example 38, wheraamticlitaxel particles have a SSA
of at least 12 filg, 15 nf/g, 20 nf/g, 25 nf/g, 30 nf/g, 32 nf/g, 34 ni/g, or 35 M/g.

Example 40 is the method of any one of example3%B8vherein at least 40% (w/w)
of the paclitaxel is dissolved in 30 minutes oslasa solution of 50% methanol /50% water
(v/iv) at 37°C and pH 7.0 in a USP Il paddle appeatperating at 75 RPM.

Example 41 is the method of any one of exampl28,wherein the
chemotherapeutic particles include at least 95%vdight of paclitaxel, wherein at least 40%
(w/w) of the paclitaxel is dissolved in 30 minut@dess in a solution of 50% methanol /50%
water (v/v) at 37°C and pH 7.0 in a USP Il pad@iparatus operating at 75 RPM.

Example 42 is the method of any one of exampl28,wherein the
chemotherapeutic particles include at least 95%vdaght of docetaxel, wherein at least 20%
(w/w) of the docetaxel is dissolved in 30 minutesess in a solution of 15% methanol /85%
water (v/v) at 37°C and pH 7.0 in a USP Il pad@iparatus operating at 75 RPM.

Example 43 is the method of any one of examplé®,wherein the particles have a
mean particle size numbef between about 04m and about 1.2m, or between about 0.6

um and about 1.0m.
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Example 44 is the method of any one of examplé8,wherein the particles are
uncoated and the composition excludes polymerseimsy polyethoxylated castor oil, and/or
polyethylene glycol glycerides composed of mone-add triglycerides and mono- and
diesters of polyethylene glycol.

Example 45 is the method of any one of examplé®,wherein the
chemotherapeutic particle is present in a susperigither comprising a pharmaceutically
acceptable aqueous carrier.

Example 46 is the method of any one of exampléS,wherein the particles
comprise at least 96%, 97%, 98%, 99%, or 100%ettdmpound.

Example 47 is the method of any one of examplé6,wherein the
chemotherapeutic particle is present in a susperigither comprising a polysorbate, such as
polysorbate 80, wherein the polysorbate is preisetie suspension at a concentration of
between about 0.01% v/v and about 1.5% v/v, owéetn about 0.01% v/v and about 1%
v/v, about 0.01% v/v and about 0.5% v/v, about %04v and about 0.4% v/v, about 0.01%
v/v and about 0.25% v/v, about 0.05% v/v and alfdbfio v/v, about 0.05% v/v and about
0.25% v/v, about 0.1% v/v and about 0.5% v/v, alfoli%s v/v and about 0.25% v/v, about
0.1% v/v, about 0.16 v/v, or about 0.25% v/v.

Example 48 is the method of example 47, wheradrctitemotherapeutic is present in
the suspension at a concentration between abogirhlrand about 40 mg/ml, or about 6
mg/ml and about 20 mg/ml.

Example 49 is the method of example 48 whereirckignotherapeutic particle
comprises paclitaxel, or a pharmaceutically acd#ptsalt thereof, wherein the paclitaxel is
present in the suspension at a concentration efdast about 1 mg/ml and about 40 mg/ml,
or about 6 mg/ml and about 20 mg/ml.

Example 50 is the method of example 48 whereirckignotherapeutic particle
comprises docetaxel, or a pharmaceutically acceptait thereof, wherein the paclitaxel is
present in the suspension at a concentration efdast about 1 mg/ml and about 40 mg/ml,
or about 6 mg/ml and about 20 mg/ml.

Example 51 is a suspension, comprising:

€) chemotherapeutic particles;

(b) a pharmaceutically acceptable carrier; and

(c) a polysorbate, wherein the polysorbate isgmein the suspension at a
concentration of between about 0.01% v/v and abd% v/v, or between about 0.01% v/v
and about 1% v/v, about 0.01% v/v and about 0.58baldout 0.01% v/v and about 0.4% v/v,

7
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about 0.01% v/v and about 0.25% v/v, about 0.05%aud about 0.5% v/v, about 0.05% v/v
and about 0.25% v/v, about 0.1% v/v and about O:B&@bout 0.1% v/v and about 0.25%
v/v, about 0.1% v/v, about 0.16 v/v, or about 0.28%

Example 52 is a kit, comprising:

€) a first vial containing chemotherapeutic es;

(b) a second vial containing a polysorbate andarmpaceutically acceptable
carrier,

(c) instructions for reconstituting the chemotlpenatic particles into a suspension
by combining the contents of the first vial and seeond vial, and for diluting the suspension
with a diluent solution, such as 0.9% saline sohutprior to administration to a patient.

Example 53 is the suspension of example 51 okithed example 52, wherein the
chemotherapeutic particles are selected from thepgconsisting of paclitaxel; derivatives of
paclitaxel, docetaxel, cabazitaxel, taxanes; @piths, Vinca alkaloids, such as vinblastine,
vincristine, vindesine, vinorelbine; camptothearalgs; epipodophyllotoxins, such as
cisplatin, carboplatin, oxaliplatin, etoposide aediposide; doxorubicin, anthrcyclines, 5-
fluorouracil, topotecan, gemcitabine, peroxisomiferator-activated receptor (PPAR)
ligands, and antiangiogenics, or a pharmaceutieaitgptable salt thereof.

Example 54 is the suspension or kit of any onexaimples 51-53, wherein the
chemotherapeutic is a taxane, or a pharmaceutigedgptable salt thereof.

Example 55 is the suspension or kit of any onexaimples 51-54, wherein the
chemotherapeutic is paclitaxel, or a pharmacelyieaiceptable salt thereof.

Example 56 is the suspension or kit of any onexaimples 51-54, wherein the
chemotherapeutic is docetaxel, or a pharmaceuwtiaatieptable salt thereof.

Example 57 is the suspension of any one of exasrideand 53-56, wherein the
chemotherapeutic is present in the suspensio@ti@ntration between about 1 mg/ml and
about 40 mg/ml, or about 6 mg/ml and about 20 mg/mi

Example 58 is the suspension or kit of any onexaimples 51-57, wherein the
chemotherapeutic particles comprise at least 958mokherapeutic and wherein the particles
have a specific surface area (SSA) of at least %, ror at least 12 ffg, 14 nf/g, 16 nf/g,

18 nf/g, 20 nf/g, 25 nilg, 30 nf/g, 32 nilg, 34 nf/g, or 35 M/g.

Example 59 is the suspension or kit of any onexaimples 51-58, wherein the
chemotherapeutic particles have an SSA of betwkenta 0 ni/g and about 50 ffg.

Example 60 is the suspension or kit of any onexaimples 51-59, wherein the

chemotherapeutic particles have an SSA of:

8
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(@) between16 ffg and 31 rfig or between 32 ffg and 50 rfYg;

(b)  betweenl6 Afg and 30 rfig or between 32 ffg and 50 rfYg;

(c)  betweenl6 filg and 29 rfYg or between 32 fig and 50 MYg;

(d)  betweenl7 filg and 31 rfYg or between 32 fig and 50 MYg;

(e)  betweenl7 ffg and 30 rfig or between 32 ffg and 50 rfYg;

(f)  betweenl?7 rfig and 29 g, or between 32 ffg and 50 Mg;

(g)  betweenl6 filg and 31 rfYg or between 33 fig and 50 MYg;

(h)  between16 fAfg and 30 rfig or between 33 ffg and 50 rfYg;

()  betweenl6 rfig and 29 rfig or between 33 ffg and 50 rfYg;

()  betweenl7 rfig and 31 rfig or between 33 ffg and 50 rfYg;

(k)  betweenl7 Aig and 30 rfYg or between 33 fig and 50 MYg;

()  betweenl7 rfig and 29 g, or between 33 ffy and 50 MYg;

(m)  between 16 Aig and 31 Mg, or=32 nf/g;

(h)  betweenl7 Afg and 31 rfig, or= 32 nf/g;

()  betweenl6 rfig and 30 rfig, or= 32 nf/g;

()  betweenl7 rfig and 30 rfig, or= 32 nf/g;

(k)  betweenl6 fiig and 29 rfig, or= 32 nf/g;

()  betweenl7 rfig and 29 fig, or= 32 nf/g;

(m)  between 16 Aig and 31 fYg, or=33 nf/g;

(n)  betweenl7 flg and 31 g, or= 33 nf/g;

(0)  betweenl6 filg and 30 g, or= 33 nf/g;

(p)  betweenl7 filg and 30 g, or= 33 nf/g;

(q)  betweenl6 Afg and 29 rfig, or= 33 nf/g; or

()  betweenl7 fAig and 29 rfig, or= 33 nf/g.

Example 61 is the suspension or kit of any onexaimples 51-60, wherein the
chemotherapeutic particles include at least 95%vdight of a taxane, or a pharmaceutically
acceptable salt thereof, wherein the particles loaecor both of the following
characteristics:

()  amean bulk density between about 0.050 gmnd about 0.15 g/cinand/or

(i)  have a specific surface area (SSA) of attlé8snf/g, 20 nf/g, 25 nf/g, 30
m?/g, 32 nilg, 34 nf/g, or 35 n/g.

Example 62 is the suspension or kit of any onexaimples 51-55 and 57-61, wherein

the taxane is paclitaxel or a pharmaceutically piatge salt thereof, and wherein the
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particles have a mean bulk density between ab6800y/cniand about 0.12 g/cinor
between about 0.060 g/éend about 0.11 g/cin

Example 63 is the suspension or kit of any onexaimples 51-55 and 57-62, wherein
the taxane is paclitaxel or a pharmaceutically piatge salt thereof, and wherein the
paclitaxel particles have a specific surface a2 of at least 12 ffy, 18 nf/g, 20 ni/g,

25 nflg, 30 nflg, 32 nflg, 34 nflg, or 35 M/g.

Example 64 is the suspension or kit of any onexaimples 51-55 and 57-63, wherein
the taxane is paclitaxel or a pharmaceutically piatge salt thereof, and wherein the wherein
the paclitaxel particles have a SSA of between aB2urf/g and about 40 ffg, 25 nf/g and
about 40 rfYyg, 30 nf/g and about 40 ffy, or between about 35%g and about 40 frg.

Example 65 is the suspension or kit of any onexaimples 51-55 and 57-64, wherein
the paclitaxel particles have a bulk density ofdmen about 0.060 g/ctand about 0.11
g/cnt and a SSA of between about 22grand about 40 fig.

Example 66 is the suspension or kit of any onexaimples 51-55 and 57-65, wherein
at least 40% (w/w) of the paclitaxel is dissolve@®D minutes or less in a solution of 50%
methanol /50% water (v/v) at 37°C and pH 7.0 in&PUl paddle apparatus operating at 75
RPM.

Example 67 is the suspension or kit of any onexaimples 51-54 and 56-61, wherein
the taxane is docetaxel or a pharmaceutically dabépsalt thereof, and wherein the
particles have a mean bulk density between ab6600y/cniand about 0.12 g/cinor
between about 0.06 g/émnd about 0.1 g/cin

Example 68 is the suspension or kit of any onexaimples 51-54, 56-61, and 67
wherein the taxane is docetaxel or a pharmacelytisateptable salt thereof, and wherein the
docetaxel particles have a SSA of at least 3§ n20 nf/g, 25 nf/g, 30 nf/g, 35 ni/g, 40
m?/g, or 42 n/g.

Example 69 is the suspension or kit of any onexaimples 51-54, 56-61, and 67-68,
wherein the taxane is docetaxel or a pharmacelytisateptable salt thereof, and wherein the
docetaxel particles have a SSA of between about*gand about 50 ffg, or between
about 43 rfYg and about 46 ffg.

Example 70 is the suspension or kit of any onexaimples 51-54, 56-61, and 67-69,
wherein the docetaxel particles have a bulk demdibetween about 0.06 g/éand about
0.1 g/cnt and a SSA of between about 4&/grand about 50 frg.

Example 71 is the suspension or kit of any onexah®les 51-54, 56-61, and 67-70,

wherein at least 20% (w/w) of the docetaxel isaligsd in 30 minutes or less in a solution of
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15% methanol /85% water (v/v) at 37°C and pH 7.8 WSP Il paddle apparatus operating at

75 RPM.

Example 72 is the suspension or kit of any onexaimples 51-71, wherein the
particles have a mean particle size nundfdretween about 0 4m and about 1.2m, or
between about 0.6m and about 1.0m.

Example 73 is the suspension or kit of any onexaimples 51-72, wherein the
particles are uncoated and the suspension or ¢élii@es polymers, proteins, polyethoxylated
castor oil, and/or polyethylene glycol glyceridesnposed of mono-, di- and triglycerides
and mono- and diesters of polyethylene glycol.

Example 74 is the suspension or kit of any onexafrgples 51-73, wherein the
pharmaceutically acceptable carrier is saline, 15c0.9% sodium chloride solution.

Example 75 is the suspension or kit of any onexaimples 51-74, wherein the
polysorbate is polysorbate 80.

Example 76 is the kit of any one of examples 52witerein the contents of the first
and second vial are sterile.

Example 77 is the method, suspension, or kit gfare of examples 1-76, wherein

the chemotherapeutic particles are non-agglomeratiddual particles.

Description of the Figures
Figurel. Median tumor volume of PC3 human prostate carcinmnmaice treated by
direct tumor injection (ITU) with vehicle and paelxel particles (Study P-PPr-01-2015).

Figure 2. Median tumor volume for mouse PC-3 prostate tuneorografts treated IT
with vehicle, NanoDoc¢', NanoPat" and treated IV with docetaxel (Study PD-PPr-02-
2016).

Figure 3. Mean tumor volume for mouse MDA-MB-231 xenograftsated IT with
vehicle, NanoDocg", NanoPat and treated IV with docetaxel or paclitaxel (StiRly-PB-
04-2016).

Figure4. Mean tumor volume for mouse MX-1 xenografts trediedith vehicle,
NanoDocé&", NanoPat” and treated IV with docetaxel or paclitaxel (StirdPB-03-2016).

Detailed Description of the Invention
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Weclaim:

1. Use of a composition comprising chemotherapeutic particles comprising at least 95%
paclitaxel, docetaxel, or pharmaceutically acceptable salts thereof, wherein the particles have
a specific surface are (SSA) determined by BET analysis of between 10 m?/g and 50 m%g and
abulk density of between 0.050 g/cm?® and 0.15 g/cm?, in the manufacture of a medicament
for treating a solid tumor in a subject, wherein the medicament is to be administered by direct
injection into the tumor or peritumoral injection.

2. The use of claim 1 wherein the composition consists of the chemotherapeutic particles
and a pharmaceutically acceptable carrier.

3. The use of any one of claims 1-2, wherein the direct injection resultsin

chemotherapeutic migrating into the lymphatic system of the subject.

4, The use of any one of claims 1-3, wherein the composition is for direct injection into
the tumor.

5. The use of any one of claims 2-3, wherein the carrier is an aqueous liquid carrier.

6 The use of claim 5 wherein the aqueous liquid carrier is saline, such as normal saline.
7. The use of any one of clams 1-6, wherein the composition is a suspension.

8 The use of any one of claims 1-7 wherein the particles are (i) uncoated; (ii) not

embedded, contained, enclosed or encapsulated within a solid excipient; and (iii) not
microspheres, liposomes, or microcapsul es contai ning chemotherapeutic and an excipient.
0. The use of any one of claims 1-8, wherein the chemotherapeutic is paclitaxel, or a
pharmaceutically acceptable salt thereof.

10.  Theuse of any one of claims 1-9, wherein the tumor is selected from the group
consisting of sarcomas, carcinomas, and lymphomas, breast tumors, prostate tumors, head
and neck tumors, glioblastomas, bladder tumors, pancreatic tumors, liver tumors, ovarian
tumors, colorectal tumors, cutaneous, lymphoid, and gastrointestinal tumors.

11.  Theuseof claim 9, wherein the tumor is selected from the group consisting of
ovarian, bladder, breast, prostate, pulmonary, pancreatic, cutaneous, lymphoid, and
gastrointestinal tumors.

12.  Theuse of claim 9, wherein the tumor is selected from the group consisting of ovarian
and bladder tumors.

13.  Theuse of any one of claims 1-8, wherein the chemotherapeutic is docetaxel, or a
pharmaceutically acceptable salt thereof.

14.  Theuse of claim 13, wherein the tumor is selected from the group consisting of

ovarian, bladder, breast, and prostate tumors.
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15.  Theuse of claim 13, wherein the tumor is selected from the group consisting of breast
and prostate tumors.

16.  Theuse of any one of claims 1-15, wherein the particles have a SSA of at least 12
m%g, 14 m%g, 16 m?g, 18 m?/g, 20 m?/g, 25 m?/g, 30 m?/g, 32 m*/g, 34 m*g, or 35 m?/g.
17.  Theuse of claim 16, wherein the chemotherapeutic particles have an SSA of between
10 m?g and 50 m*/g.

18.  Theuse of any one of claims 1-8, wherein the chemotherapeutic is paclitaxel or a
pharmaceutically acceptable salt thereof, and wherein the particles have a mean bulk density
between 0.060 g/cm?®and 0.11 g/cm®.

19. Theuseof any oneof claims 1-8 and 18, wherein the chemotherapeutic is paclitaxel
or a pharmaceutically acceptable salt thereof , and wherein the paclitaxel particles have a
SSA of at least 18 m?g, 20 m?/g, 25 m?/g, 30 m?/g, 32 m?/g, 34 m?/g, or 35 m*/q.

20 The use of any of claims 1-8 and 18-19, wherein the chemotherapeutic is paclitaxel or
a pharmaceutically acceptable salt thereof, and wherein the paclitaxel particles have a SSA of
between 18 m?/g and 50 m?/g.

21.  Theuseof any one of claims 1-8 and 18-20, wherein the paclitaxel particles have a
bulk density of between 0.060 g/cm®and 0.11 g/cm® and a SSA of between 18 m?/g and 50
m?/g.

22.  Theuseof any one of claims 1-8, wherein the chemotherapeutic is docetaxel or a
pharmaceutically acceptable salt thereof, and wherein the particles have a mean bulk density
between 0.06 g/cm®and 0.1 g/cm®.

23.  Theuseof any one of claims 1-8 and 22, wherein the taxane is docetaxel or a
pharmaceutically acceptable salt thereof, and wherein the docetaxel particles have a SSA of
at least 18 m?/g, 20 m?/g, 25 m?/g, 30 m?/g, 35 m*/g, 40 m*g, or 42 m?/g.

24.  Theuseof any one of claims 1-8 and 22-23, wherein the chemotherapeutic is
docetaxel or a pharmaceutically acceptable salt thereof, and wherein the docetaxel particles
have a SSA of between 18 m?/g and 50 m?/g.

25.  Theuseof any one of claims 1-8 and 23-24, wherein the docetaxel particles have a
bulk density of between 0.06 g/cm®and 0.1 g/cm® and a SSA of between 18 m?/g and 50
m?/g.

26.  Theuseof any one of claims 1-25, wherein the particles have a mean particle size
number of between 0.4 uym and 1.2 pm, or between 0.6 um and 1.0 um.

27.  Theuseof any one of claims 1-26, wherein the particles are uncoated and the

composition excludes polymers, proteins, pol yethoxylated castor oil, and/or polyethylene
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polyethylene glycol.

28.  Theuseof any one of claims 1-27, wherein the chemotherapeutic particleis present in
a suspension further comprising a pharmaceutically acceptable aqueous carrier.

29.  Theuseof any one of claims 1-28, wherein the particles comprise at |east 96%, 97%,
98%, 99%, or 100% of the compound.

30.  Theuseof any one of claims 1-29, wherein the chemotherapeutic particleis present in
a suspension further comprising a polysorbate, such as polysorbate 80, wherein the
polysorbate is present in the suspension at a concentration of between 0.01% v/v and 1.5%
v/v, or between 0.01% v/v and 1% v/v, 0.01% v/v and 0.5% v/v, 0.01% v/v and 0.4%
viv, 0.01% v/v and 0.25% v/v, 0.05% v/v and 0.5% v/v, 0.05% v/v and 0.25% v/v, 0.1%
vivand 0.5% v/v, 0.1% v/v and 0.25% v/v, 0.1% v/v, 0.16 v/v, or 0.25% v/v.

31. Theuseof claim 30, wherein the chemotherapeutic is present in the suspension at a
concentration between 1 mg/ml and 40 mg/ml, or 6 mg/ml and 20 mg/ml.

32.  Theuseof clam 31 wherein the chemotherapeutic particle comprises paclitaxel, or a
pharmaceutically acceptable salt thereof, wherein the paclitaxel is present in the suspension at
a concentration of between 1 mg/ml and 40 mg/ml, or 6 mg/ml and 20 mg/ml.

33.  Theuseof claim 31 wherein the chemotherapeutic particle comprises docetaxel, or a
pharmaceutically acceptable salt thereof, wherein the paclitaxel is present in the suspension at
a concentration of between 1 mg/ml and 40 mg/ml, or between 6 mg/ml and 20 mg/ml.
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