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to fractional crystallization from a first solvent to form a first crystalline solid and first mother liquor, 

wherein the first mother liquor has an E/Z ratio of at least 50% higher (Z) endoxifen as compared with the 

E/Z ratio of the mixture of (E)-endoxifen and (Z)-endoxifen; 

b. subjecting the first mother liquor to recrystallization from a second solvent by concentrating the 

first mother liquor or by swapping out the first solvent from the first mother liquor with the second solvent one or 

more times, to form a second crystalline solid and a second mother liquor, wherein the second crystalline solid is ≥ 

90% (Z)-endoxifen Form I, characterized by an x-ray powder diffraction pattern comprising major peaks at 16.8 ± 

0.3°, 17.1 ± 0.3° and 21.8 ± 0.3° two theta; and  

c. optionally, subjecting the second crystalline solid to recrystallization from a third solvent or 

chromatographic treatment one or more times to form a third crystalline solid. 

[0044f] In one aspect, the present disclosure provides an industrially scalable process for manufacturing the 

crystalline form as described herein, comprising the steps of: 

a. subjecting a mixture of (E)-endoxifen and (Z)-endoxifen, compounds of Formula (III) 

represented by  

 

to fractional crystallization from ethyl acetate to form a first crystalline solid and first crystalline 

mother liquor, wherein the first mother liquor has an E/Z ratio of at least 50% higher (Z) endoxifen as 

compared with the E/Z ratio of the mixture of (E)-endoxifen and (Z)-endoxifen; 

b. subjecting the first mother liquor to recrystallization from isopropyl alcohol or isopropyl 

alcohol/process purified water by concentrating the first mother liquor, or by swapping out the ethyl acetate 

from the first mother liquor with isopropyl alcohol or isopropyl alcohol/process purified water one or more 

times, to form a second crystalline solid and a second mother liquor, wherein the second crystalline solid 

is ≥ 90% (Z)-endoxifen; and 

c.  optionally, subjecting the second crystalline solid to recrystallization from ethanol or 

column chromatographic treatment one or more times to form a third crystalline solid.  

[0044g] In one aspect, the present disclosure provides an industrially scalable process for manufacturing the 

crystalline form as described herein, comprising: a. reacting to 6N HCL in ethyl acetate  
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a starting mixture of (E)-endoxifen and (Z)-endoxifen having an E/Z-ratio ranging from 99:1 to 40:60; b. 

neutralizing with 8N NaOH ; c. washing one or more times with ethyl acetate; d. washing one or more times with a 

mixture of ethyl acetate and n-heptane; and e. recovering the crystalline form as described herein. 

[0044h] In one aspect, the present disclosure provides an oral composition comprising the composition as described 

herein, for administration to a subject in need thereof, wherein daily administration of the oral composition achieves 

in the subject: a. a steady state plasma level of endoxifen within 7 to 21 days; b. a steady state plasma level of 

endoxifen ranging from 25 nM to 300 nM; c. a steady state plasma level of endoxifen greater than 30 nM; d. maximal 

plasma levels of endoxifen within 2 to 10 hours after administration; or e. any combination thereof. 

[0044i] In one aspect, the present disclosure provides a use of the oral composition as described herein in the 

manufacture of a medicament for treating or preventing a hormone-dependent breast disorder, a hormone-dependent 

reproductive tract disorder, or both in a subject in need thereof, wherein the subject has or is at risk of having a 

hormone-dependent breast disorder, a hormone-dependent reproductive tract disorder, or both.  

[0044j] In one aspect, the present disclosure provides a use of an oral composition comprising the composition as 

described herein in the manufacture of a medicament for treating a subject having or at risk of having a hormone-

dependent breast disorder or a hormone-dependent reproductive tract disorder or both, wherein the medicament is 

to be administered orally, wherein administration of the medicament achieves: a. a mean half-life of endoxifen in 

the subject ranging from 30 hours to 60 hours after administration; b. a time to maximum plasma levels of endoxifen 

ranging from 4 hours to 8 hours after administration; and c. a steady state plasma level of endoxifen greater than 30 

nM. 

 

INCORPORATION BY REFERENCE 

[0045] All publications, patents, and patent applications mentioned in this specification are herein incorporated by 

reference to the same extent as if each individual publication, patent, or patent application was specifically and 

individually indicated to be incorporated by reference. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0046] The novel features of the invention are set forth with particularity in the appended claims. A better 

understanding of the features and advantages of the present invention will be obtained by reference to the following 

detailed description that sets forth illustrative embodiments, in which the principles of the invention are utilized, and 

the accompanying drawings of which:  

[0047] Fig. 1 is a scheme depicting the metabolic route of tamoxifen to endoxifen and other metabolites. The plasma 

concentrations of 4-hydroxytamoxifen are low relative to those of N-desmethyl tamoxifen, indicating that the primary 

route for metabolism of the parent drug is via 
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