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During your most recent menstrual period, Iron much did ‘your 
bleeding limit your work outside or inside llre home 

‘I. NOTATALL 2. SLIGHTLY 3. MODERATELY 
4. QUITEABIT 5. EXTREMELY 
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Measure #1 
During your most recent menslnral period. your blood loss wa: 
1. LIGHT 2. MODERATE 3. HEAVY 4. VERY HEAVY 

I r I 
Measure #2 Measure #4 

During your most recent menstrual period, hmv muclr did you 
bleeding limit you In your social or leisure activities? 

1. NOTAT ALL 2. SLIGHTLY 3. MODERATELY 
4. QUITE A BIT 5. EXTREMELY 
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f Measured?» \ 
During your most reoenl menstrual period, lroumudr did Wu bleeding 

limit you in your physlcalaclivilies? 

1. NOTATALL 2'. SLIGHTLY 3. MODERATELY 4. QUITE A BIT 
5. EXTREMELY \ I I j 

/ Measure #5 I \ 
Please rmrk {X1 all activities lhatwera limited by bleeding during your 
rerxrrrl merslrual period. 
“Walking IISWIIQ _ "Timing! 
[ISlandIng I] Home Management M0" 
[lClirnhingStairs [lLeisure “Other? _._.__ 
[lsqualiingor “Exercise llollrer? .— 
bendingdown [1590,15 

\ [IChiIdWB [I Gardening ) 

f _ ldeasurei? I \ 

Compared to your previous menstrual period, would you say your blood loss ' 
during this period was: 

\ QABOUTTHE SAME 1.BETTER(golo6a) 2. WORSE (go men J 

' i I 
'r Measure #6; \ / Measure #Str \ r Measure #6c \ 

If you menstrual bleedrng _ lfyou menstrual bleeding ‘worsened’ since was this a meaningful or 
'gnpmyeg’ srnoitigwnr?lghsl period, your lasl period, please indicate how muoh. lmporlantolrange for you? 

DEAL‘ TAVERY GREAT OEAL WORSE 
BETTER SAGREAT oauworise M0 was 
6. A GREAT DEN- BETTER 5. A GOOD DEAL WORSE 
“GOOD DEAL BETTER rnunvsanosnrrouurwonse 

gggymmwm asouewrrnrwoese 
asorrrzwrrnr BETTER Z-AI-ITTIE ‘TOR-“>5 
2. A LITTLE BETTER 1. ALMOST THE SAME. HARDLY 
rmrosrnresrure WORSEATALL ) \ ) 

FIG. 4 
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Menorrhagia impact Measure #1 P'ercenta e of Patients and Nonnals indicating 
Each Response at Baseline L) and at Month 1 (M1) 

Q Very Heavy 
E Heavy 
E3 Moderate 
El Light 
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Treatment Cohort Norma! ‘Cohort. 
Measurement Peried 

F l6. 5 

Limitations of Social '& Leisure Activities LSLA)in Women with 
HMB Treated with Modi?ed Release ranexamic Acid 
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+Exampie 5A 
+Exam'pie 5B 

3 ' ‘ ' —?—Placebo Example 5A 
‘ -><— Placebo Example 58 

2 
82 5 
C 
N 4. : I : a). I 

g 2 ‘ p<0-0Q01 5. Extremely 
“‘ p<0.0001 4. Quite a Bit 

3. Moderately 
2.Slightly 

1.5 ' 1.Not at all 

Pre-Tr‘eatment Post-Treatment ' 

FIG. 6v 
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TRANEXAMIC ACID FORMULATIONS 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 12/220,241, ?led Jul. 23, 2008, 
Which is a continuation of US. patent application Ser. No. 
1 1/072,162, ?led on Mar. 4, 2005, Which claims priority from 
US. Provisional Application No. 60/550,113, ?led Mar. 4, 
2004, and US. Provisional Application No. 60/ 592,885, ?led 
Jul. 30, 2004, the disclosures of Which are hereby incorpo 
rated by reference in their entireties. 

FIELD OF THE INVENTION 

[0002] The invention is directed to oral tranexamic acid 
formulations and methods of treatment With these formula 
tions. 

BACKGROUND OF THE INVENTION 

[0003] Tranexamic acid (trans-4-(aminomethyl) cyclohex 
anecarboxylic acid, Cyklokapron® (P?zer) is an anti?brin 
olytic agent. That is, it helps to prevent lysis or dissolution of 
a ?brin clot Which forms in the normal physiologic process of 
hemostasis. Its mechanism of action is as a competitive 
inhibitor of plasmino gen activation, and as a noncompetitive 
inhibitor of plasmin; both plasminogen and plasmin are acti 
vators of ?brinolysis and active clot-lysing agents. Tranex 
amic acid thus helps to stabiliZe ?brin clots, Which in turn 
maintains coagulation and helps to controls bleeding. 
[0004] Tranexamic acid is used to control excess bleeding, 
for example, excess bleeding that occurs during dental pro 
cedures in hemophiliacs and for heavy bleeding during men 
struation (menorrhagia). Women suffering from menorrhagia 
are typically treated orally With 500 mg tranexamic acid 
tablets administered three or four times daily With a total daily 
dose, ranging from 3 grams/day (tWo tablets every eight 
hours) to 6 grams/day (three tablets every six hours). HoW 
ever, this treatment may cause adverse gastrointestinal reac 
tions, including nausea, vomiting, diarrhea, and cramping, 
etc. These gastrointestinal side effects are due to the quantity 
of tranexamic acid and/or rapid rate of release of tranexamic 
acid, into the stomach With each dose, as Well as the large 
quantity of excipients used in the tablet formulation that are 
introduced into the stomach. Such side effects, in addition to 
the cramping, bloating, pain, and other symptoms that may 
accompany menses, are undesirable, and a formulation of 
tranexamic acid is needed Which Will reduce or eliminate 
these side effects. 

Menstrual Bleeding 

[0005] Menstrual Bleeding disorders encompass a number 
of conditions including bleeding associated With uterine 
?broids, endometriosis, or bleeding as a result of de?ciencies 
in the clotting process for example, von-Willebrand’s disease. 
Studies suggest that as many as 11% of the Women Who 
experience heavy menstrual bleeding, suffer from an inher 
ited bleeding disorder such as von Willebrand’s disease. 
Excessive Menstrual Bleeding is menstruation at relatively 
regular intervals but With excessive blood loss over the 
menses period Which may be prolonged. Heavy Menstrual 
Bleeding (also referred to as “Menorrhagia”) is a serious, 
persistent, and recurrent medical condition that is one of the 
most common complaints encountered by gynecologists and 
primary care physicians (Palep-Singh, 2007). A 2005 surrey 
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of 273 obstetrician/ gynecologists found that they see an aver 
age of 18 to 25 symptomatic patients per month. Heavy Men 
strual Bleeding is a hyper?brinolytic condition de?ned as 
cyclic, normal intervals of menstruation With excessive vol 
ume. Menorrhagia is often associated With a disruption in 
daily routines, Work, and sexual activity leading to a signi? 
cant decrease in health-related quality of life and time lost 
from Work or school. While Menorrhagia is rarely life threat 
ening, When undiagnosed and untreated, it may over time 
cause iron de?ciency anemia and increased fatigue, both of 
Which affect normal life activities, relationships, social activi 
ties, and various aspects of mental Well-being (irritation, 
anxiety). Left untreated it may be associated With subsequent 
morbidity including dysmenorrhea, hospitaliZation, red 
blood cell transfusions and chronic pain. Annually, approxi 
mately 10% of Women of reproductive age report Menor 
rhagia (Rees 1991; van Eijkeren, 1992) and according to the 
Center for Disease Control (CDC), 3 million Women of repro 
ductive age report Menorrhagia yearly, 60% of Which have no 
knoWn etiology. Studies report that as many as thirty percent 
of premenopausal Women perceive their menses to be exces 
s1ve. 

[0006] Women suffering from menorrhagia often have 
greater uterine ?brinolytic activity than Women With normal 
cyclic menstrual blood loss (MBL). High concentrations of 
plasmino gen activators are found in both the uterus and men 
strual ?uid (Albrechtsen, 1956a,b). Rybo (1966) found sig 
ni?cantly higher concentration of endometrial plasminogen 
activators in Women With excessive menstrual bleeding com 
pared to Women With normal mensal loss. 
[0007] Causes of Menorrhagia include pelvic diseases 
(myomata [?broids], adenomyosis or uterine polyps), intrau 
terine contraceptive devices, and systemic disorders (coagu 
lopathies such as thrombocytopenia or von Willebrand’s dis 
ease, and hypothyroidism). In contrast to menorrhagia, the 
term ‘dysfunctional uterine bleeding’ refers to excessive, pro 
longed or irregular bleeding from the endometrium that is 
unrelated to systemic disease (Wathen, 1995), and is usually 
associated With anovulation. Menorrhagia is also distin 
guished from other ovulatory bleeding disorders, such as 
metrorrhagia (intermenstrual bleeding), menometrorrhagia 
(irregular heavy menstrual bleeding) and polymenorrhea 
(menstrual cycle less than 21 days). 

Diagnosis of Menstrual Blood Loss 

[0008] In clinical trials, menstrual blood loss (MBL) is 
usually determined by measuring the amount of hemoglobin 
recovered from sanitary products dui the menstrual cycle, 
using the alkaline hematin method Eraser, 1 994). HoWever, it 
is important to remember that blood accounts for only about 
50% of total menstrual ?oW, With endometrial transudate 
accounting for the remainder (Fraser, 1994). Total menstrual 
How can be estimated by Weighing of sanitary products or by 
comparisons With a pictorial blood loss assessment chart. 
HoWever, the use of these quantitative and semi-quantitative 
methods is not practical in non-trial settings. Rather, the diag 
nosis of Menorrhagia in the healthcare clinic is made by 
medical providers on the basis of patient’s perceived and 
self-reported medical history, routine laboratory assessments 
of the patient’s general health status, and gynecological 
examinations. 
[0009] Clinically heavy menstrual bleeding is sometimes 
de?ned as total blood loss exceeding about 80ml per cycle or 
menses lasting longer than seven days. The volume lost hoW 
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ever, varies Widely. Clinically losses from about 30 ml to 60 
ml, 60 to 80 ml, 80 to 100 ml, to as high as 1000 ml per cycle 
are observed. Menstrual blood losses of 50 to 60 ml are 
associated With a negative iron balance and iron de?ciency 
anemia is diagnosed in about 67% of the Women Who lose an 
excess of 80 ml per day. Other criteria for diagnosing the 
condition include measuring the number and siZe of blood 
clots in the meneges, or monitoring the use of pads or tam 
pons. It is estimated that perhaps only ten percent of Women 
Who perceive their loss to be excessive actually fall Within the 
clinical de?nition. The 80 ml de?nition has been repeatedly 
questioned, and alternative de?nitions broadened the blood 
loss range used for patient evaluations. 
[0010] Blood loss volume assessments commonly require 
the collection and preservation of menstrual pads or tampons, 
the extraction of the pads and the accurate measurement of the 
blood content. Women are instructed to collect all sanitary 
toWels and tampons during the course of the menstrual diag 
nosis period or the course of a clinical study period. Blood 
loss can be measured by extraction of the blood from the 
sanitary material With 5% sodium hydroxide folloWed With a 
spectrophotometric measurement of hematin at a Wavelength 
of about 540 nm The total blood loss can be calculated for an 
individual by comparison of the patients plasma blood hemo 
globin measurement With the collected hemoglobin values. 
[0011] The collection of the blood sample discourages the 
routine use of the test in the diagnosis or in the treatment of the 
condition. In the course of a routine visit With a physician 
other blood Work may be appropriate but lacks a casual rela 
tion to the heavy bleeding disorder. The battery of routine 
laboratory tests may include patient blood hemoglobin, hae 
matocrit, platelet count, bilirubin, serum creatinine and 
serum ferritin. In sum, diagnosis in the routine course of 
practice relies heavily on the Woman’s perception of the vol 
ume of blood lost during menses. 

Diagnosis and Treatment of Heavy Menstrual Bleeding Dis 
orders (Menorrhagia) 

[0012] A number of medical and surgical interventions are 
available to treat menstrual bleeding disorders Currently 
available non-surgical treatments for heavy bleeding disor 
ders, include, hormonal treats (e.g., oral contraceptives), 
high-dose progestin therapy, desmopressin acetate, ethamsy 
late, nonsteroidal anti-in?ammatory drugs (NSAIDs), the 
anti?brinolytic drugs aminocaproic acid and tranexamic acid. 
Even With the drug treatments available, surgery remains a 
common treatment. 

[0013] Although not approved for menorrhagia in the US, 
use of oral contraceptives for menorrhagia is Widely 
accepted. Oral contraceptives may not be a preferred therapy 
for some Women because of age (younger females), unWanted 
side effects (nausea and vomiting, breakthrough bleeding, 
Weight change, migraines and depression), and safety con 
cerns (increased risk of thromboembolism, stroke, myocar 
dial infarction, hepatic neoplasia and gall bladder-disease). 
High-dose progestin (synthetic versions of the hormone 
progesterone) may also be given to Women With menorrhagia, 
either orally or by a progestin-releasing device inserted into 
the uterus (intrauterine device). Side effects include nausea, 
bloating, mood changes, and breast tenderness. 
[0014] Although it is typically a last resort, desmopressin 
acetate is sometimes used to help lighten menstrual How in 
Women With menorrhagia The effectiveness of desmopressin 
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is thought to Wary betWeen individuals Side effects include 
headache, tachycardia, facial ?ushing, and rare reports of 
thromboembolism. 
[0015] NSAIDs are sometimes used to treat menorrhagia as 
they may reduce blood ?oW While providing analgesia for 
pain associated With the condition (ShaW, 1994). Side effects 
associated With chronic NSAID use include gastrointestinal 
bleeding, ulceration, and perforation; and renal effects such 
as hyperkalemia, hyponatremia, acute renal insu?iciency, 
interstitial nephritis, and renal papillary necrosis. 
[0016] Hysterectomy or endometrial resection are options 
if other forms of therapy are not effective or are unsuitable for 
some reason. Possible surgical complications include infec 
tion, uterine perforation, and other complications associated 
With major surgery. 
[0017] Anti?brinolytic drugs, such as e-aminocaproic acid 
and tranexamic acid (immediate-release formulation) have 
been used to treat HMB in Women With or Without a diag 
nosed bleeding disorder (van Eijkeren, 1992, Bonnar, 1996; 
Vermylen, 1968; Nilsson, 1965). The available evidence from 
published literature suggests that tranexamic acid at doses of 
~4 g/day (typically 1 g every 6 hours) is effective in the 
treatment of HMB and is associated With feW side effects 
(Callender, 1970; Dunn, 1999; Edlund, 1995; Preston, 1995). 
In SWeden, the average dose of tranexamic acid to treat HMB 
is 3.9 g/day (Rybo, 1991). Thus, tranexamic acid is used 
extensively in Europe, Canada, Asia, Japan, Australia and 
NeW Zealand to treat menorrhagia, but is not approved for this 
indication in the US. 
[0018] Tranexamic acid is a competitive inhibitor of plas 
minogen activation (see revieW by Dunn, 1999). Binding of 
tranexamic acid to plasminogen does not prevent conversion 
of plasminogen to plasmin by tissue plasminogen activator, 
but the resulting plasmin/tranexamic acid complex is unable 
to bind to ?brin. Thus, enzymatic breakdoWn of ?brin by 
plasmin (?brinolysis) is inhibited. At higher concentrations, 
tranexamic acid is also a noncompetitive inhibitor of plasmin. 
[0019] Before medical and surgical interventions can be 
initiated, diagnosis of a heavy menstrual bleeding disorder 
must be accomplished. 
[0020] Diagnosis and treatment of disease often depends on 
the patient’s perception and subsequent description of symp 
toms, the physician’s evaluation of the patient’s description, 
the physician observations of the patient and laboratory test 
results. Menstrual bleeding disorders do not lend themselves 
to physician observation or to routine laboratory testing. 
Patient observations and the physician’s evaluation of the 
patient’s description are subjective and thus variable. In addi 
tion a Women’s medical history has been found to be a poor 
predictor of menstrual blood loss. Neither the duration of 
menses nor the number of sanitary pads Worn accurately 
corresponds to the Woman’s actual menstrual blood loss 
(Chimbira, Haynes, year). An objective assessment of blood 
loss using the alkaline haematin assay has been shoWn to be 
reproducible but it is not suited for routine clinical use by 
healthcare providers. To date no effective instrument for reli 
ably diagnosing and/ or monitoring the treatment of menstrual 
bleeding disorders has been developed despite the signi?cant 
number of Women Who suffer from these conditions. 
[0021] Previously, studies have focused on the impact of 
symptoms of bleeding disorders on patients’ health related 
quality of life. As the effects of menstrual bleeding disorders 
are primarily symptomatic, the subjective outcome namely 
symptom alleviation, cannot be objectively measured. In 
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research from European countries Where the anti?brinolytic 
drug tranexamic acids currently available, treatment With this 
anti?brinolytic has reduced heavy menstrual bleeding by 
40-50% and improved the health-related quality of life of 
affected Women on measures of social activity, Work perfor 
mance, productivity, cleanliness, overall functioning and 
tiredness. 
[0022] Jenkinson et al, Quality in Health Care 1996, 5, 9-12 
evaluated the validity and internal reliability of the short 
form-36 (SF36) health survey questionnaire in Women pre 
senting With menorrhagia. The study concluded that several 
questions on the questionnaire Were dif?cult to ansWer for 
patients With heavy menstrual bleeding. Such problems Were 
suggested as possible interferences With the validity of the 
measure. Jenkinson Warns that because a subjective measure 
Works Well in one population or With one group, this cannot be 
taken to imply its appropriateness for all groups or conditions. 
[0023] Edlund, in an abstract from a seminar on Dysfunc 
tional Uterine Bleeding, Feb. 23, 1994, indicates that a ques 
tionnaire Was used in a SWedish study of 2205 Women Who 
described their menstruation as excessive. 
[0024] Winkler in a study based in part on the Edlund Work, 
concluded that the treatment of heavy menstrual bleeding 
With tranexamic acid increased the quality of life of the 
treated patients. The Winkler study Was an open label uncon 
trolled usage study Which included 849 patients. A question 
naire Was used prior to treatment and after the ?rst and third 
menstruation. The study indicates that 80% of the Women 
Were satis?ed With the treatment. The questionnaire used a 
series of eight question combined With an assessment by the 
patients of the change in quantity of menstrual How. 
[0025] Ruta, D. A., Quality of Life Research 4, (33-40), 
1995 ?nds that menorrhagia is a common problem in gyne 
cological practice and that Women seek professional help 
primarily because of the deleterious effect on their quality of 
life. Ruta recogniZing the importance of evaluating the effec 
tiveness of the treatments developed a questionnaire based on 
the type of questions frequently asked When taking a gyne 
cological history. A series of questions Were devised Which 
assessed ?fteen factors including the duration of the period, 
the regularity of the period, pain, problems With soiling/ 
staining, interference With Work, interference With leisure. 
Ruta concluded that the clinical questionnaire may be useful 
in selecting patients for hysterectomy and assessing the out 
come of conservative treatment especially in combination 
With the SF-36 questionnaire. 

Diagnostic Test for Menstrual Bleeding 

[0026] The alkaline haematine test described above pro 
vides quantitative assessments of the extent of menstrual 
bleeding. This test alloWs the physician to diagnose and moni 
tor the progress of a Women’s menstrual process. HoWever the 
test is impractical and dif?cult to perform. The test requires 
Women to capture used menstrual pads over the course of her 
period, preserve the samples in a condition such that the blood 
content Within the pad may be accurately extracted and quan 
titated. Requesting a patient to perform menses sample col 
lection may be practical in the course of a clinical trial Where 
procedures are speci?ed and monitored hoWever, in routine 
medical practice, the use of such a test procedure to diagnose 
and monitor a Women’s menstrual bleeding is impractical and 
the data generated is unreliable. 
[0027] The need remains to develop an assessment system 
Which replaces previously studied diagnostic techniques and 
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the alkaline haematine test and provides a reliable measure of 
both the occurrence of the disorder and the progress of the 
disorder. The present invention ?lls this need by providing a 
Heavy Menstrual Bleeding Instrument (HMBI) Which is 
capable of diagnosing, and monitoring the treatment of a 
patient With a menstrual bleeding disorder. 
[0028] There also remains a need to provide Heavy Men 
strual Bleeding (HMB) therapy that is safe, ef?cacious and 
only administered during the monthly period of heavy men 
struation, addresses the excessive ?brinolysis implicated in 
many causes of menorrhagia, and ?lls a currently recogniZed 
unmet medical need in the US. Therapy for HMB is expected 
to reduce the incidence and extent of iron-de?ciency anemia, 
and to provide a nonhormonal medical therapy option in lieu 
of the numerous invasive procedures (e.g., transcervical 
endometrial resection) and major surgery (hysterectomy) 
performed annually. 

SUMMARY OF THE INVENTION 

[0029] It is an object of the invention to provide an oral 
dosage form comprising tranexamic acidWhich is suitable for 
oral administration on a tWo or three times a day basis to 
humans. 
[0030] It is a further object of certain embodiments of the 
invention to provide a method of treating a patient in need of 
tranexamic acid therapy With one or more oral dosage forms 
comprising tranexamic acid. 
[0031] It is a further object of certain embodiments of the 
present invention to provide a method of treating a patient 
suffering from heavy menstrual bleeding (menorrhagia) by 
orally administering to the patient one or more dosage forms 
comprising tranexamic acid Which provide(s) for therapeuti 
cally effective levels of tranexamic acid suitable for tWo or 
three times a day administration. 

[0032] It is a further object certain embodiments of the 
invention to provide a formulation comprising an amount of 
tranexamic acid Which When released in the gastric contents 
provides feWer adverse effects than With certain current tran 
examic acid therapy. 
[0033] The above advantages and objects and others can be 
achieved by virtue of the present invention Which is directed 
in part to a method of treating a patient in need of tranexamic 
acid therapy comprising administering to the patient about 
1300 mg of tranexamic acid or pharmaceutically acceptable 
salt thereof in one or more oral dosage forms including the 
tranexamic acid or pharmaceutically acceptable salt thereof 
such that the dose administered provides a mean maximum 
plasma concentration (Cmax) of tranexamic acid of from 
about 9 to about 15 mcg/ml, preferably from about 10 to about 
14 mcg/ml, more preferably about 12 mcg/ml after single 
dose oral administration to humans. 

[0034] In certain embodiments, the invention is directed to 
an oral dosage form comprising 650 mg of tranexamic acid or 
pharmaceutically acceptable salt thereof Which provides a 
mean maximum plasma concentration (Cmax) of tranexamic 
acid of from about 9 to about 15 mcg/ml, preferably from 
about 10 to about 14 mcg/ml, more preferably about 12 mcg/ 
ml per 1300 mg of tranexamic acid after single dose oral 
administration to humans. 

[0035] In certain embodiments, the invention is directed to 
an oral dosage form comprising 650 mg of tranexamic acid or 
pharmaceutically acceptable salt thereof Which provides a 
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mean Tmax of tranexamic acid at from about 2 to about 4 
hours, preferably at about 3 hours after oral administration to 
humans. 
[0036] In certain embodiments, the invention is directed to 
an oral dosage form comprising about 650 mg of tranexamic 
acid or pharmaceutically acceptable salt thereof and a phar 
maceutically acceptable excipient, said dosage form provid 
ing an in-vitro dissolution release rate of the tranexamic acid, 
When measured by a USP 27 Apparatus Type II Paddle 
Method@50 RPM in 900 ml Water at 3710.50 C., of at least 
about 70% by Weight tranexamic acid or pharmaceutically 
acceptable salt thereof or released at about 45 minutes, and 
preferably 100% by Weight tranexamic acid or pharmaceuti 
cally acceptable salt thereof release by about 45 minutes. 
[0037] In certain embodiments, the invention is directed to 
an oral dosage form comprising about 650 mg of tranexamic 
acid or pharmaceutically acceptable salt thereof and a phar 
maceutically acceptable excipient, said dosage form provid 
ing an in-vitro dissolution release rate of the tranexamic acid 
or pharmaceutically acceptable salt thereof from the dosage 
form, When measured by the USP 27 Apparatus Type II 
Paddle Method@50 RPM in 900 ml Water at 3710.50 C. of 
about 0% to about 95% by Weight tranexamic acid or phar 
maceutically acceptable salt thereof released at about 15 min 
utes, from about 30% to about 100% by Weight tranexamic 
acid or pharmaceutically acceptable salt thereof released at 
about 30 minutes, from about 70% to about 100% by Weight 
tranexamic acid or pharmaceutically acceptable salt thereof 
released at about 45 minutes, about 100% by Weight tranex 
amic acid or pharmaceutically acceptable salt thereof 
released at about 60 minutes. 

[0038] In certain embodiments, the invention is directed to 
an oral dosage form comprising about 650 mg of tranexamic 
acid or pharmaceutically acceptable salt thereof and a phar 
maceutically acceptable excipient, said dosage form provid 
ing an in-vitro dissolution release rate of the tranexamic acid 
or pharmaceutically acceptable salt thereof from the dosage 
form, When measured by the USP 27 Apparatus Type II 
Paddle Method@50 RPM in 900 ml Water at 3710.50 C. of 
about 50% to about 95% by Weight tranexamic acid or phar 
maceutically acceptable salt thereof released at about 15 min 
utes, from about 70% to about 100% by Weight tranexamic 
acid or pharmaceutically acceptable salt thereof released at 
about 30 minutes, from about 80% to about 100% by Weight 
tranexamic acid or pharmaceutically acceptable salt thereof 
released at about 45 minutes, abut 100% by Weight tranex 
amic acid or pharmaceutically acceptable salt thereof 
released at about 60 minutes. 

[0039] In certain embodiments, the invention is further 
directed to an oral dosage form comprising tranexamic acid 
(preferably in an amount of about 650 mg) or pharmaceuti 
cally acceptable salt thereof and a pharmaceutically accept 
able excipient, Which provides for a bioavailability of tranex 
amic acid of greater than 40%, from about 41% to about 60%, 
preferably from about 42% to about 50%, more preferably 
about 46% after oral administration to humans. 

[0040] In certain embodiments, the invention is further 
directed to an oral dosage form comprising about 650 mg of 
tranexamic acid or pharmaceutically acceptable salt thereof 
and a pharmaceutically acceptable excipient, the dosage form 
being suitable for oral administration on a tWice a day basis, 
and the dosage form providing a mean maximum plasma 
concentration (Cmax) of tranexamic acid of from about 13 .5 to 
about 22.5 mcg/ml, preferably from about 15 to about 21 
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mcg/ml, more preferably about 18 mcg/ml per 1950 mg tran 
examic acid after single dose oral administration to humans. 
[0041] In certain embodiments, the invention is further 
directed to a method of treating a patient With a therapeuti 
cally effective amount of tranexamic acid or pharmaceuti 
cally acceptable salt thereof comprising administering to the 
patient tWo or three dosage forms of the preset invention, each 
dosage form comprising from about 585 mg to about 715 mg 
of tranexamic acid or pharmaceutically acceptable salt 
thereof, preferably about 650 mg tranexamic acid or pharma 
ceutically acceptable salt thereof, and a pharmaceutically 
acceptable excipient. 
[0042] In certain embodiments, the invention is directed to 
a dose of tranexamic acid or pharmaceutically acceptable salt 
thereof comprising tWo oral dosage forms, each oral dosage 
form comprising from about 585 mg to about 715 mg, pref 
erably about 650 mg of tranexamic acid or pharmaceutically 
acceptable salt thereof, and a pharmaceutically acceptable 
excipient, the dose providing a therapeutic effect When 
administered three times a day. 
[0043] In certain embodiments, the invention is directed to 
a dose of tranexamic acid or pharmaceutically acceptable salt 
thereof comprising three oral dosage forms, each oral dosage 
form comprising from about 585 mg to about 715 mg, pref 
erably about 650 mg of tranexamic acid or pharmaceutically 
acceptable salt thereof, and a pharmaceutically acceptable 
excipient, the dose providing a therapeutic effect When 
administered tWice a day. 
[0044] In certain preferred embodiments, the oral dosage 
form of the invention further provides a mean transit time of 
said tranexamic acid of 7211101 hours When administered 
across a patient population. 
[0045] In certain preferred embodiments, the oral dosage 
form of the invention further provides a mean absorption time 
of said tranexamic acid of 3.70:0.94 hours When adminis 
tered across a patient population 
[0046] In certain embodiments, the invention is further 
directed to an oral dosage form comprising tranexamic acid or 
pharmaceutically acceptable salt thereof and at least one 
pharmaceutically acceptable excipient Which provides less 
than about 20 percent incidence of nausea, less than about 15 
percent incidence of nausea, preferably less than about 10 
percent incidence of nausea as a side effect after single dose 
oral administration across a patient population. 
[0047] In certain embodiments the dosage form provides 
less CNS side effects (e.g., headache), less GI side effects 
(e.g., nausea), or combination thereof in comparison to a 
therapeutically equivalent amount of tranexamic acid admin 
istered intravenously in ?ve minutes or less When adminis 
tered across a patient population. 

[0048] In certain preferred embodiments, the therapeuti 
cally effective dose of the tranexamic acid is provided via the 
administration of tWo or more dosage units. For example, if 
the dosage unit comprises 650 mg of tranexamic acid and the 
dose for administration is about 1300 mg then tWo dosage 
units Would be administered to a patient in need of such 
treatment, or for example, When the dose for administration is 
1950 mg, three dosage units Would be administered. 
[0049] In certain preferred embodiments, the invention is 
further directed to a method of treating a patient With one or 
more oral dosage forms comprising tranexamic acid or phar 
maceutically acceptable salt thereof and a pharmaceutically 
acceptable excipient, Wherein the oral dosage form provides 
a therapeutically effective plasma level of tranexamic acid in 
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accordance With a three times a day (TID) dosing schedule, 
and the therapeutically effective dose administered comprises 
about 1300 mg of tranexamic acid. 
[0050] In certain preferred embodiments, the invention is 
further directed to a method of treating a patient With one or 
more oral dosage forms comprising tranexamic acid or phar 
maceutically acceptable salt thereof and a pharmaceutically 
acceptable excipient, Wherein the oral dosage form provides 
a therapeutically effective plasma level of tranexamic acid in 
accordance With a tWice a day (BID) dosing schedule, and the 
therapeutically effective dose administered comprises about 
1950 mg of tranexamic acid. 
[0051] In certain embodiments, the tranexamic acid for use 
in the methods and formulations of the present invention is in 
the form of a pharmaceutically acceptable salt thereof. Such 
salt forms include for example and Without limitation the 
sodium salt, potassium salt, calcium salt, magnesium salt and 
the like; as Well as the hydrochloride, hydrobromide, sulfate, 
phosphate, formate, acetate, tri?uoroacetate, maleate, tar 
trate, methanesulfonate, benZenesulfonate, p-toluene 
sulfonatemethanesulfonate salt forms, and the like. Prefer 
ably the active ingredient for use in accordance With the 
present invention is tranexamic acid. 
[0052] The term “Cmax” unless otherWise indicated is 
meant for purposes of the present invention to mean the 
maximum plasma concentration of a medicament achieved 
after single dose administration of a dosage form, or the 
maximum plasma concentration of a medicament achieved 
over a dosing interval from multiple-doses at steady-state in 
accordance With the present invention. 
[0053] The term “Tmax” is meant for purposes of the present 
invention to mean the elapsed time from administration of a 
dosage form to the time the Cmax of the medicament is 
achieved. 
[0054] The term “steady state” means that the amount of 
the drug reaching the system is approximately the same as the 
amount of the drug leaving the system. Thus, at “steady 
state”, the patient’s body eliminates the drug at approximately 
the same rate that the drug becomes available to the patient’s 
system through absorption into the blood stream. 
[0055] The term “mean” for purposes of the present inven 
tion, When used to de?ne a pharmacokinetic value (e. g., 
Tmax), unless speci?ed otherWise, represents the arithmetic 
mean value measured across a patient or subject population. 

[0056] The term “three times a day (TID) basis” for pur 
poses of the present invention, means that the dosage regimen 
is to be administered three times a day, preferably on a sched 
ule of every 8 hours. 
[0057] The term “mean transit time” is understood by those 
skilled in the art and means the time-point Where 63 2% of the 
total AUC is attained after oral administration, or 63 2% of the 
IV dose is eliminated, as described in Applied Pharmacoki 
netics, Principles of Therapeutic Drug Monitoring Second 
Edition (1986), edited by William E. Evans, et al., the disclo 
sure of Which is hereby incorporated by reference in its 
entirety. 
[0058] The term “mean absorption time” is understood by 
those skilled in the art and means a quantitative parameter 
Which summarizes hoW long, on average, the drug molecule 
remains unabsorbed, i.e. persists in its dosage form and GI 
tract, also as described in Applied Pharmacokinetics, Prin 
ciples of Therapeutic Drug Monitoring Second Edition 
(1986), edited by William E. Evans, et al. Its value is not 
affected like the drug’s absorption rate constants (ka), Which 
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can be skeWed, due to incomplete release of drug from its 
dosage form, irregular absorption, lag-time, mixed Zero -order 
dissolution rates, changing GI motility, GI blood ?oW, ?rst 
pass effect, etc. 
[0059] “Therapy” for excessive menstrual bleeding is 
de?ned for the purpose of this invention as one or more 
courses of treatment With an anti?brinolytic agent such as, but 
not limited to, tranexamic acid, aminocaproic acid, and any 
pharmaceutically acceptable salts, esters, derivatives, pro 
drugs, metabolites, and analogues of any of the foregoing 
anti?brinolytic agents. 
[0060] The term “heavy menstrual bleeding” is de?ned for 
purposes of the preset invention as a perceived blood loss of 
at least heavy to very heavy Which may correspond to a 
periodic blood loss ofat least about 30 ml per cycle to as much 
as 1000 ml per cycle as measured by the alkaline hematin test. 
The periodic blood loss perceived or as measured With the 
alkaline hematin test may vary depending on the severity of 
the condition and the physiological make up of the individual 
patient. Therefore, heavy menstrual bleeding may include 
periodic blood losses ofat least about 30 ml per cycle. Losses 
from betWeen about 30 ml, about 40 ml, about 50 ml, about 60 
ml, about 70 ml, about 80 ml, about 90 ml to about 300 ml are 
contemplated as are losses greater than 300 ml, such as for 
example, losses betWeen about 300 ml to about 1000 ml. 

BRIEF DESCRIPTION OF THE FIGURES 

[0061] FIG. 1 depicts mean plasma concentration-time pro 
?les on a semi-log scale over 36 hours for the formulations of 
Examples 1 and 2 compared to IV tranexamic acid (Cyk 
lokapron). 
[0062] FIG. 2 depicts mean plasma concentration-time pro 
?les on a linear scale over 36 hours for the formulations of 
Examples 1 and 2 compared to IV tranexamic acid (Cyk 
lokapron). 
[0063] FIG. 3 depicts the dissolution pro?les of the modi 
?ed release tranexamic acid formulation of Example 2; the 
immediate release tranexamic acid formulation of Example 
1; the delayed release tranexamic acid formulation of 
Example 3A, and the commercial Cyklokapron immediate 
release formulation of Example 4A. 
[0064] FIG. 4 is a listing of the Menorrhagia Impact Mea 
sures of the present invention. 
[0065] FIG. 5 is a graph of Menorrhagia Instrument mea 
sure #1 percentage of patients and normals indicating each 
response at baseline (BL) and at one (1) month (M1) from 
Example 5. 
[0066] FIG. 6 is a graph of the limitations of social and 
leisure activities (LSLA) in Women With Heavy Menstrual 
Bleeding (HMB) in accordance With the treatment regimens 
administered in Examples 5A and 5B. 
[0067] FIG. 7 is a graph of the mean menstrual blood loss 
change from the clinical studies of Example 5A and 5B. 

DETAILED DESCRIPTION 

[0068] The tranexamic acid (API) utiliZed in the formula 
tions of the present invention is available from various manu 
facturers. The tranexamic acid particles utiliZed in the present 
invention may range from about 0.1 to about 550 microns. For 
example, the tranexamic acid particles may have a particle 
siZe range from <about 0.5 to about 520 microns. 
[0069] The tranexamic acid particles utiliZed in the present 
invention may have a D25 particle siZe distribution ranging 
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from about 5 to about 15 microns, a D50 particle size distri 
bution ranging from about 14 to about 73 microns, and a D75 
particle siZe distribution ranging from about 30 to about 205 
microns. 

[0070] The particle siZe of the tranexamic acid utiliZed may 
also have a particle siZe range Wherein about 1% of the 
particles are of a siZe greater than about 250 microns, about 
8% of the particles are of a siZe of about 180 microns, about 
9% of the particles are of a siZe of about 150 microns, about 
4% of the particles are of a siZe of about 125 microns, about 
20% of the particles are of a siZe of about 75 microns, about 
14% of the particles are of a particle siZe of about 45 microns, 
and about 44% of the particles are of a particle siZe less than 
about 45 microns. 

[0071] The tranexamic acid utiliZed may also have a par 
ticle siZe range Wherein about 5% of the particles are of a siZe 
greater than about 250 microns, about 12% of the particles are 
of a siZe of about 180 microns, about 14% of the particles are 
of a siZe of about 150 microns, about 14% of the particles are 
of a siZe of about 125 microns, about 29% of the particles are 
of a siZe of about 75 microns, about 12% of the particles are 
of a particle siZe of about 45microns, and about 14% of the 
particles are of a particle siZe less than about 45 microns. 

[0072] The tranexamic acid utiliZed may also have a par 
ticle siZe range Wherein about 2% of the particles are of a siZe 
greater than about 250 microns, about 7% of the particles are 
of a siZe of about 180 microns, about 9% of the particles are 
of a siZe of about 150 microns, about 4% of the particles are 
ofa siZe of about 125 microns, about 20.5% of the particles 
are of a siZe of about 75 microns, about 16% of the particles 
are of a particle siZe of about 45 microns, and about 41.5% of 
the particles are of a particle siZe less than about 45 microns. 

[0073] The tranexamic acid utiliZed may also have a par 
ticle siZe range Wherein about 0% of the particles are of a siZe 
greater than about 250 microns, about 5% of the particles are 
of a siZe of about 180 microns, about 12% of the particles are 
ofa siZe of about 150 microns, about 11% ofthe particles are 
ofa siZe of about 125 microns, about 31% ofthe particles are 
of a siZe of about 75 microns, about 17% of the particles are 
of a particle siZe of about 45 microns, and about 24% of the 
particles are of a particle siZe less than about 45 microns. 

[0074] The tranexamic acid utiliZed may also have a par 
ticle siZe range Wherein about 20% of the particles are of a 
siZe of about 125 microns, about 20% of the particles are of a 
siZe of about 75 microns, about 20% of the particles are of a 
particle siZe of about 45 microns, and about 45% of the 
particles are of a particle siZe less than about 45 microns. 

[0075] The dosage regimen typically listed for tranexamic 
acid in HMB (Heavy Menstrual Bleeding) therapy is 1-1.5 g 
per dose administered three-four times a day at the onset of 
copious menstrual bleeding and continued for the ?rst 3-5 
days of the menstrual cycle. HoWever, the most frequently 
reported dosage regimen of tranexamic acid is an immediate 
release oral formulation in Which 1 g tranexamic acid is 
administered four times a day (4 g per day) for HMB therapy 
outside of the US. Knowledge of this common regimen is 
supported by a careful revieW of the randomiZed controlled 
trials published in the medical literature, product labeling 
from other countries’ regulatory authorities having the prod 
uct approved for HMB therapy, utiliZation data from SWeden 
(Rybo 1991), correspondence and intervieWs With non-US 
clinicians having experience With the product. That regimen 
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is currently the dosage being studied by the US Center for 
Disease Control (CDC) in Women With HMB associated With 
bleeding disorders. 
[0076] The absolute bioavailability of tranexamic acid 
observed When administering the European commercial for 
mulation (Cyklokapron, KAbi AB, SWeden Batch 90288; 
assay 499 mgm/tablet) to male subjects is approximately 35% 
and its elimination correlates With renal creatinine clearance. 
Peak serum tranexamic acid concentrations occur approxi 
mately 3 hours after the oral administration of a European 
immediate-release tablet formulation (>85% dissolved at 15 
minutes) (Pilbrant, et al., Eu}: .1. Clin. Pharmacol. (1981)-20: 
65-72). By comparison, the in vivo absorption pro?le 
observed With the European immediate-release formulation 
is sloW and very gradual over 3 hours. Speci?cally, tranex 
amic acid serum concentrations are 9, 41, 73, 88 percent (With 
food), and 22, 63, 85, and 98 percent (fasting) of maximal 
absorption at 0.5, 1, 1.5 and 2 hours after a 2 g oral dose, 
respectively. Although not Wishing to be held to any speci?c 
theory, it is presently hypothesiZed that tranexamic acid oral 
absorption appears to be controlled by a non-dissolution rate 
limited process, i.e. the rate and extent of oral absorption is a 
function of a transmembrane passage-limited process, in 
order to explain the disparity betWeen the time of product 
dissolution and relatively prolonged tmax (time to achieve the 
peak serum concentration). 
[0077] Preferably, the goal of the formulation, dose 
strength and dosage regimen of the invention, is to provide 
HMB therapy Which achieves from about 20% to 100% 
reduction in menstrual blood loss per menstrual cycle. 
[0078] In accordance With the present invention an oral 
dosage form comprising about 650 mg of tranexamic acid is 
disclosed. Preferably, the oral dosage form contains at least 
one pharmaceutically acceptable excipient. 
[0079] In certain embodiments, the oral dosage form of the 
present invention provides for an increased bioavailability as 
compared to other immediate release oral dosage forms cur 
rently available (e.g., Cyclokapron). In certain preferred 
embodiments the increased bioavailability alloWs therapeutic 
plasma levels of tranexamic acid to be reached With a loWer 
dose of drug. Preferably, the increased bioavailability also 
decreases the amount of tranexamic acid that remains unab 
sorbed in the gastrointestinal Which leads to decreased inci 
dence of side effects that are typically associated With formu 
lations that provide higher levels of unabsorbed tranexamic 
acid and prolonged exposure of the gastrointestinal tract to 
the higher tranexamic acid levels. Preferably the oral dosage 
form of the present invention provides for a bioavailability of 
tranexamic acid of greater than 40%, from about 4 1 % to about 
60%, preferably from about 42% to about 50%, more prefer 
ably about 46% after oral administration to humans. 

[0080] In certain embodiments, the tranexamic acid 
included in the dosage form is from about 520 mg to about 
1500 mg, preferably from about 520 mg to about 1000 mg. In 
one embodiment, the dose of tranexamic acid per tablet is in 
the range of about 520 mg to about 1000 mg for tablets and 
from about 520 mg to about 1500 mg for a sachet ?lled With 
granules. In another embodiment, the dose of tranexamic acid 
is in the range of about 3 grams/day to about 6 grams/ day in 
three or four divided doses. As an example, a total daily dose 
of 3 grams tranexamic acid may be divided into three doses of 
one tablet each With each tablet containing 1 gram tranexamic 
acid, or may be divided into four doses of one tablet each With 
each tablet containing 0.75 gram tranexamic acid. As another 
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example, a total daily dose of 4 gram tranexamic acid may be 
divided into three doses of tWo tablets at each dose With each 
tablet containing 0.666 gram tranexamic acid, or may be 
divided into four doses of one tablet each With each tablet 
containing 1 gram tranexamic acid. As another example, a 
total daily dose of 5 gram tranexamic acid may be divided into 
three doses of one tablet each With each tablet containing 1.66 
gram tranexamic acid, or may be divided into four doses of 
tWo tablets each With each tablet containing 0.625 gram tran 
examic acid. As another example, a total daily dose of 6 gram 
tranexamic acid may be divided into three doses of tWo tablets 
each With each tablet containing 1 gram tranexamic acid, or 
may be divided into four doses of tWo tablets each With each 
tablet containing 0.75 gram tranexamic acid. For ease of 
sWalloWing, the dose of tranexamic acid taken at each dosing 
time may be delivered by taking multiple tablets. For 
example, the 4 gram daily dose may be delivered by taking 
tWo 666.67 mg tablets three times a day. Similarly, the 3 gram 
daily dose may be achieved by taking tWo 550 mg tablets 
three times a day. Additionally, a 1.95 g. gram daily dose may 
be achieved by taking three 650 mg tablets a day. Alterna 
tively, for ease of reference, a dose of 600 mg, 650 mg, or 700 
mg of tranexamic acid per tablet may be used. In a preferred 
embodiment, a total daily dose of 3900 mg/day is adminis 
tered in three divided doses of 1300 mg of tWo tablets at each 
dose With each tablet containing 650 mg of tranexamic acid. 
Alternatively, each dose may be delivered by taking granules 
containing the prescribed amount of tranexamic acid pre 
sented in a convenient unit dose package. Such examples are 
not limiting and other doses Within these ranges Will be appre 
ciated by those skilled in the art. 
[0081] Since tranexamic acid is primarily eliminated via 
the kidneys by glomerular ?ltration With more than 95% 
excreted unchanged drug in the urine, dosage adjustment may 
be recommended. The table beloW lists some recommended 
dosage adjustments for renal impairment: 

Serum Estimated 
Creatinine GFR* Total daily 
(mgdl) (ml/min) Adjusted dose dose 

1.4 to 2.8 30-60 1.3 g (tWo 650 mg tablets) BID 2.6 g 
2.8 to 5.7 15-30 1.3 g (tWo 650 mg tablets) QD 1.3 g 

>5.7 <15 1.3 g (tWo 650 mg tablets) every 0.65 g 
48 hours or 650 mg (one tablet) 
every 24 hours 

[0082] In certain embodiments, the invention is directed to 
a method of providing a tranexamic acid plasma concentra 
tion Within the range of about 5 mcg/mL to about 15 mcg/mL 
by administration of at least one formulation of the present 
invention comprising tranexamic acid and pharmaceutically 
acceptable excipient on a three times a day basis to a patient 
in need of tranexamic acid treatment. 
[0083] In certain embodiments, the invention is further 
directed to a method of treating a human patient With heavy 
menstrual bleeding (e.g., menorrhagia) comprising adminis 
tering about 1300 mg of tranexamic acid on a three times a 
day basis to the human patient to provide a tranexamic acid 
plasma concentration Within the range of about 5 mcg/mL to 
about 15 mcg/mL after steady state oral administration to a 
human patient. 
[0084] In certain embodiments, the invention is directed to 
a method of treating a patient suffering from menorrhagia, 
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including patients With heavy menstrual bleeding due to 
?broids, coniZation of the cervix, epistaxis, hyphema, heredi 
tary angioneurotic edema, a patient With a blood coagulation 
disorder undergoing dental surgery, combinations thereof, 
and the like, by administering at least one dosage form of the 
present invention to the patient in need in tranexamic acid 
therapy. 
[0085] In certain embodiments, the invention is directed to 
a method of treating heavy menstrual bleeding With a thera 
peutically effective dose of at least one oral formulation of the 
present invention comprising tranexamic acid and a pharma 
ceutically acceptable excipient Wherein the menstrual blood 
loss per menstrual cycle is reduced by at least about 10 ml, 
preferably at least about 20 ml, more preferably at least about 
40 ml. In a most preferred embodiment the menstrual blood 
loss per menstrual cycle is reduced by greater than or equal to 
about 50 ml. 

[0086] In certain embodiments, the invention is directed to 
a method of treating heavy menstrual bleeding With a thera 
peutically effective dose of at least one oral formulation of the 
present invention comprising tranexamic acid and a pharma 
ceutically acceptable excipient Which upon oral administra 
tion to a human female reduces the blood loss per menstrual 
cycle by about 35 ml to about 200 ml, preferably about 40 ml 
to about 175 ml, more preferably from about 50 ml to about 
150 ml. 

[0087] In certain embodiments, the invention is further 
directed to a method of treating heavy menstrual bleeding 
With a therapeutically effective dose of at least one oral for 
mulation of the present invention comprising tranexamic acid 
and a pharmaceutically acceptable excipient Which upon oral 
administration to a human female reduces the blood loss per 
menstrual cycle by about 20% to 100%, preferably from 
about 20% to about 70%. 

[0088] The menstrual blood loss can be measured by pro 
cedures knoWn in the art. For example, in certain embodi 
ments, the menstrual blood loss can be determined by a pro 
cedure described by (i) L. Hallber‘t, et al. in “Determination of 
Menstrual Blood Loss”, Scandinav. J. Clin. & Lab. Investi 
galion, 244-248, 16, 1964, Wherein the procedure is per 
formed by extracting the menstrual blood from vaginal tam 
pons and toWels With a sodium hydroxide solution, 
converting heme chromogens to alkaline hematin, Which is 
determined spectrophotometrically, or (ii) the menstrual 
blood loss can be determined by a procedure described by J. 
NeWton, M.D., et al., in “A Rapid Method for Measuring 
Menstrual Blood Loss Using Automatic Extraction”, Con 
traception, 269-282, September 1977, Vol. 16, No. 3, Wherein 
the procedure is based upon the formation of alkaline haema 
tin after the blood has been extracted from vaginal tampons 
and sanitary toWels by an automatic Stomacher Lab-Blender. 
The disclosures of the aforementioned articles are hereby 
incorporated by reference in their entireties. 
[0089] The oral dosage forms of the present invention may 
be prepared as tablets, capsules, granules, pellets, poWders, 
pellets, dragees, troches, non-pariels, pills or encapsulated 
suspension, and may be packaged into capsules, sachets, etc. 
[0090] Tranexamic acid oral dosage forms of the present 
invention are formulated to provide about a 650 mg dose of 
tranexamic acid. Typically, tWo oral dosage forms are admin 
istered to a patient in need of tranexamic acid therapy to 
provide a total dose of about 1300 mg. In addition, at least one 
pharmaceutically acceptable excipient is included in the oral 
dosage form. The pharmaceutically acceptable excipient may 
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include, for example and Without limitation, preservatives, 
diluents (e.g., microcrystalline cellulose), lubricants (e.g., 
stearic acid, magnesium stearate, and the like), binders (e.g., 
povidone, starch, and the like), disintegrants (e.g, croscarmel 
lose sodium, corn starch, and the like), glidants (e.g., talc, 
colloidal silicon dioxide, and the like), granulating aids, colo 
rants, and ?avorants that are conventional in the pharmaceu 
tical art. Speci?c examples of pharmaceutically acceptable 
excipients that may be used to formulate oral dosage forms 
are described in the Handbook of Pharmaceutical Excipients, 
American Pharmaceutical Association (2003), incorporated 
by reference herein. 
[0091] Examples of diluents include dextrose, sucrose, 
starch, poWdered cellulose, lactose, mannitol, microcrystal 
line cellulose, combinations thereof, and the like. 
[0092] Examples of lubricants include magnesium stearate, 
calcium stearate, oleic acid, caprylic acid, stearic acid, mag 
nesium isovalerate, calcium laurate, magnesium palmitate, 
behenic acid, glyceryl behenate, glyceryl stearate, sodium 
stearyl fumarate, potassium stearyl fumarate, Zinc stearate, 
combinations thereof and the like. 
[0093] Examples of disintegrants include crospovidone, 
alginates, cellulose and its derivatives, clays, polyvinylpy 
rolidone, polysaccharides, such as corn and potato starch, 
dextrins, croscarmellose sodium, sugars, combinations 
thereof, and the like. 
[0094] Binders, When added to the formulation, promote 
granulation and/or promote cohesive compact during the 
direct compression into tablets. Examples of binders include 
povidone, acacia, cellulose derivatives, gelatin, glucose, 
polyvinylpyrrolidone, sodium alginate and alginate deriva 
tives, sorbitol, starch, combinations thereof, and the like. 
[0095] As used herein, alleviation of adverse effects using 
these formulations indicates any relief in one or more symp 
toms, such as decrease in incidence, severity, or duration of 
symptoms, and is not limited to absence of symptoms or 
elimination of symptoms. Thus, treatment includes any 
decrease in incidence, duration, intensity, frequency, etc. of 
adverse gastrointestinal symptoms including, but not limited 
to, headache, nausea, vomiting, diarrhea, constipation, 
cramping, bloating, and combinations thereof. The formula 
tions may reduce symptoms at any time during tranexamic 
acid therapy, but minimiZed adverse effects are particularly 
noted immediately or shortly after dosing, that is, Within the 
?rst feW hours after dosing. As used herein, adverse gas 
trointestinal effects and side effects are used interchangeably 
to indicate nontherapeutic effects (i.e., not relating to any 
possible bene?cial effects due to tranexamic acid), ranging 
from unpleasant but tolerable sensations to severe gas 
trointestinal symptoms. As used herein, the terms oral formu 
lations, ingestible formulations, and orally administered for 
mulations are used interchangeably and include any dosage 
forms Which are ingested by mouth, including, but not limited 
to, tablets, pills, liquids, gelcaps, dragees, capsules, poWders, 
granules, pellets, etc. 
[0096] In certain embodiments, the formulation includes 
tranexamic acid in the range of about 50% by Weight to about 
95% or more by Weight of the formulation. In other embodi 
ments, tranexamic acid is in the range of about 60% by Weight 
to about 90% by Weight, or about 60% by Weight to about 
80% by Weight of the formulation. The remaining Weight may 
be made up of the pharmaceutically acceptable excipient. 
[0097] To prepare formulations of the present invention, the 
pharmaceutically acceptable excipient may be incorporated 
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into e.g., a tablet matrix With the tranexamic acid or coated 
onto e.g., the tranexamic acid or both. In certain embodi 
ments, tablet formulations are formulated by granulating a 
blend of poWders of the pharmaceutically acceptable excipi 
ent and the tranexamic acid. The poWder blend is formed by 
combining portions of the poWdered components that make 
up the tablet. These poWders are intimately mixed by dry 
blending. The dry blended mixture is granulated by Wet mix 
ing of a solution of a binding agent With the poWder blend. 
Following granulation, the particles are removed from the 
granulator and placed in a ?uid bed dryer, a vacuum dryer, a 
microWave dryer, or a tray dryer for drying. Drying condi 
tions are suf?cient to remove unWanted granulating solvent, 
typically Water, or to reduce the amount of granulating sol 
vent to an acceptable level. Drying conditions in a ?uid bed 
dryer or tray dryer are typically about 50 to 700 C. The 
granulate is dried, screened, mixed With additional excipients 
such as disintegrating agents, ?oW agents, or compression 
aids and lubricants such as talc, stearic acid, or magnesium 
stearate, and compressed into tablets. 

[0098] In certain embodiments, the tablet may be coated 
With an optional ?lm-forming agent. This applied ?lm may 
aid in identi?cation, mask an unpleasant taste, alloW desired 
colors and surface appearance, provide enhanced elegance, 
aid in sWalloWing, etc. The amount of ?lm-forming agent 
may be in the range of about 2% tablet Weight to about 4% 
tablet Weight. Suitable ?lm-forming agents are knoWn to one 
skilled in the art and include hydroxypropyl cellulose, cellu 
lose ester, cellulose ether, one or more acrylic polymer(s), 
hydroxypropyl methylcellulose, cationic methacrylate 
copolymers (diethylaminoethyl) methacrylate/methyl-butyl 
methacrylate copolymers such as Eudragit E® (Rohm 
Pharma) and the like. The ?lm-forming agents may option 
ally contain colorants, plasticiZers, ?llers, etc. including, but 
not limited to, propylene glycol sorbitan monooleate, sorbic 
acid, titanium dioxide, and one or more pharmaceutically 
acceptable dye(s). 
[0099] In certain embodiments, tranexamic acid tablets are 
formulated by dry blending, rotary compacting, or Wet granu 
lating poWders composed of tranexamic acid and tablet 
excipients. These poWders are compressed into a tablet. 

[0100] Alternatively, the tranexamic acid formulations may 
be administered by pellets or granules in e.g., a sachet or 
capsule. Tranexamic acid pellets or granules may be prepared 
by using the pharmaceutically acceptable excipient to form a 
granule or pellet matrix US. Pat. Nos. 5,650,174; and 5,229, 
135 each of Which is expressly incorporated by reference 
herein in its entirety, discloses variations on fabricating a 
pellet or nonpareil dosage form. Spheres are ?lled into pack 
ets, termed sachets, or capsules Which are ?lled by Weight to 
contain the prescribed dose of drug. 
[0101] In certain embodiments, the tranexamic acid formu 
lations of the present invention may be used for additional 
indications other than menorrhagia, such as coniZation of the 
cervix, epistaxis, hyphema, hereditary angioneurotic edema, 
a patient With a blood coagulation disorder undergoing dental 
surgery, combinations thereof, and the like. 
[0102] Alternatively the tranexamic acid formulations of 
the invention may be administered as pellets or granules in for 
example a sachet or capsule. 

[0103] Additional tranexamic acid formulations are dis 
closed in US. patent application Ser. No. 12/228,489, ?led 
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Aug. 13, 2008; and Ser. No. 11/346,710, ?led Feb. 3, 2006, 
the disclosures of Which are hereby incorporated by reference 
in their entirety. 

Menorrhagia Instrument 

[0104] With regard to the treatment of menorrhagia (Heavy 
Menstrual Bleeding) studies of the safety and ef?cacy of the 
anti?brinolytic tranexamic acid Were conducted. As part of 
these studies a diagnosis and treatment instrument (Menor 
rhagia instrument; MI) Was designed. The instrument reliably 
identi?es and monitors heavy menstrual bleeding patients 
and can be used in conjunction With an anti?brinolytic agent 
to diagnose and monitor the treatment of heavy menstrual 
bleeding. 
[0105] A Menorrhagia Instrument (MI) of the invention 
reliably captures the diagnosis and treatment of the disease by 
measuring the impact of treatment on the symptoms associ 
ated With heavy menstrual bleeding. The information 
obtained from individual patient responses to the measures 
described in the methods of the present invention correlates to 
blood loss as measured by the alkaline hematin test. For 
example, data from the measures of social, leisure and/or 
physical activity symptoms, correlate With the volume of 
blood loss, and the change in the intensity of these symptoms 
correlates With the change in volume of blood lost, thus pro 
viding a measurement for the successful diagnosis and evalu 
ation of treatment of bleeding disorders. 
[0106] The instrument of the present invention measures 
speci?c aspects of the patient’s monthly menstrual period. 
The measures correlate With the diagnosis of heavy menstrual 
bleeding and With the course of anti?brinolytic treatment. 
Further each of the measures individually correlate With 
quantity of blood loss as measured by the alkaline Hematin 
test. The symptomatic measures include: 1) a functional 
assessment measure; and ii) a pharmacology (or therapy 
assessment) measure. 
[0107] The functional assessment measure of symptoms is 
further factored into segments Which include 1) a measure of 
functional impairment generally; 2) impairment of necessary 
activities; and 3) impairment of discretionary activities. 
[0108] The pharmacology domain provides an assessment 
of the severity of the menstrual period. 
[0109] Speci?c symptomatic measures may be directed to 
an initial patient assessment and to the treatment period (phar 
macology measure). Examples of speci?c measures Would 
include examples of initial patient assessment measures 
(measures 1-4 listed in the Menorrhagia Instrument of FIG. 
4); and therapy assessment measures (measures 1-4 together 
With measures 6, 6a, 6b and 60 contained in the Menorrhagia 
Instrument of FIG. 4). 
[0110] In certain embodiments, the present invention is 
directed to a method of diagnosing and treating heavy men 
strual bleeding, Wherein the initial diagnoses of heavy men 
strual bleeding is accomplished by evaluation of the most 
recent menstrual period on the basis of one, some or all of the 
prescribed symptomatic measures of FIG. 4. Measures Which 
may be used as part of the initial patient assessment include, 
for example: a) determining a patient’s perceived blood loss 
during their most recent menstrual period; b) determining 
hoW much the patient’s blood loss limited their Work outside 
and inside the home; c) determining hoW much the patient’s 
blood loss limited their physical activities; d) determining 
hoW much the patient’s blood loss limited their social and 
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leisure activities; and e) determining the speci?c activities 
that Were limited by the patient’s blood loss. 
[0111] The assessment of the patient’s perceived blood loss 
during their most recent menstrual period may include an 
inquiry such as “during your most recent menstrual period, 
your blood loss Was”. The assessment may then quantify the 
patient response as a blood loss that Was: i) light, ii) moderate, 
iii) heavy, or iv) very heavy. Alternatively, the measure may 
be quanti?ed in terms of a scale of from one to four Where one 
represents light, tWo represents moderate, three represents 
heavy and four represents very heavy. 
[0112] The assessment of a patient’s limitation due to the 
blood loss may include and evaluation of the patient’s blood 
loss limitation on physical activities and/or hoW much the 
patient’s blood loss limited their social and leisure activities. 
Assessment of the limitations on Work, physical, social and 
leisure activities may be quantitated as: i) not at all, ii) 
slightly, iii) moderately, iv) quite a bit, or v) extremely. Alter 
natively the measure may be quanti?ed in terms of a scale of 
from one to ?ve Where one represents not at all, tWo repre 
sents slightly, three represents moderately, four represents 
quite a bit, and ?ve represents extremely. 
[0113] Activities limited may include, but are not limited 
to, Walking, standing, climbing stairs, squatting or bending 
doWn, playing With children and attending school activities. 
Home management activities include, but are not limited to, 
cooking, cleaning, yard Work, and laundry. Leisure activities 
may include, but are not limited to, dancing, dinner, and 
movies. Sports activities may include, but are not limited to, 
tennis, golf, running, sWimming, hiking, biking, boating, 
baseball, softball, basketball, soccer, fencing, volleyball, and 
other sports related activities. 
[0114] Once the initial patient assessment measures have 
been completed and the patient has been identi?ed as in need 
of treatment, the patient is administered a therapeutically 
effective treatment regimen of an anti?brinolytic agent. Suit 
able anti?brinolytic agents contemplated for use in the 
present invention include, but are not limited to tranexamic 
acid, aminocaproic acid, pharmaceutically acceptable salts, 
esters, derivatives, pro-drugs, metabolites, and analogues of 
any of the foregoing anti?brinolytic agents. 
[0115] In certain embodiments the preferred anti?brin 
olytic agent is tranexamic acid. The tranexamic acid utiliZed 
in the present invention can be formulated into any suitable 
dosage form. Preferably, the tranexamic acid is in the form of 
an immediate release tranexamic acid formulation Which 
release is characterized by providing in vitro no more than 
95% by Weight of the tranexamic acid or a pharmaceutically 
acceptable salt thereof in about 15 minutes When measured 
according to USP 27. 
[0116] When the preferred anti?brinolytic is tranexamic 
acid, the therapeutically effective treatment regimen contem 
plated by the present invention includes administration of a 
single dose of a tranexamic acid ranging from about 650 mg 
to about 1300 mg three (3) times a day for at least one day of 
menstruation, but not more than ?ve days (or 15 single doses). 
The treatment regimen may be administered for at least one 
day, for at least the ?rst tWo days, for at least the ?rst three 
days, for days tWo through three, for days tWo to three, for the 
duration of menstruation. 
[0117] In certain embodiments the tranexamic acid treat 
ment regimen for treating the heavy menstrual bleeding 
includes administration of a single dose of about 650 mg to 
about 1 .3 gm of a immediate release formulation of the inven 
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tion three (3) times a day, wherein the immediate release 
formulation provides, in vitro, no more than 95% by Weight of 
the tranexamic acid or a pharmaceutically acceptable salt 
thereof in about 1 5 minutes When measured according to USP 
27. 

[0118] In certain other embodiments, the present invention 
is directed to a method of evaluating the effectiveness of a 
treatment regimen administered for heavy menstrual bleed 
ing and the amelioration of symptoms associated With heavy 
menstrual bleeding including limitations on social, leisure, 
and physical activities. 
[0119] Evaluation of the effectiveness of the treatment regi 
men can be initiated at the end of the patient’s menstrual 
period, but prior to completion of the menstrual cycle. The 
post-menstruation measures provide in part the pharmacol 
ogy (or therapy assessment) measure described above. 
[0120] The pharmacology assessment may begin With one 
or more of the same series of measures utiliZed during the 
initial patient assessment, Which include: a) determining a 
patient’s perceived blood loss volume during their most 
recent menstrual period; b) determining hoW much the 
patient’s blood loss limited their Work outside and inside the 
home; c) determining hoW much the patient’s blood loss 
limited their physical activities; d) determining hoW much the 
patient’s blood loss limited their social and leisure activities; 
e) determining the speci?c activities that Were limited by the 
patient’s blood loss. 
[0121] Alternatively, an evaluation of the effectiveness of 
the treatment regimen may require determining the change in 
the patient’s perceived blood loss during the most recent 
menstrual period in comparison to the blood loss during the 
patient’s previous menstrual period, measure 1 of FIG. 4 
and/ or an assessment of the improvement achieved, measure 
6 of FIG. 4. 

[0122] For example, a change in the patients perceived 
blood loss of about one unit for example from “heavy” to 
“moderate” or from a score of 3 (“heavy”) to a score of 2 

(“moderate”) Would provide the basis for continued treat 
ment. While a perceived loss of less than about one unit Would 
suggest either a discontinuation of treatment or a second 
course after Which the evaluation Would be reconsidered. 
Alternatively, or in addition to the blood loss assessment, the 
practitioner may rely on the assessment in Which the com 
parison ofperceived loss is assessed as: i) “about the same”, 
ii) “better”, and iii) “Worse”, as prescribed in measure 6 in 
FIG. 4. When a patient’s response is “about the same”, an 
alternative treatment regimen may be considered for the next 
menstrual period. The practitioner may also reconsider re 
administering the same treatment regimen for an additional 
menstrual period and later re-evaluate. When a patient’s 
response is “better”, the assessment may continue by requir 
ing the patient to provide further information about the 
improvement in menstrual bleeding. For example, the assess 
ment may include “if your menstrual bleeding improved since 
your last period, please indicate hoW much” (measure 6b of 
the MI of FIG. 4). AnsWers to this inquiry about an improve 
ment in menstrual bleeding may require the patient to provide 
an ansWer such as: l) a very great deal better; ii) a great deal 
better; iii) a good deal better; iv) an average amount better; v) 
someWhat better; vi) a little better; or vii) almost the same, 
hardly better at all. Alternatively the ansWers can be scaled on 
a seven unit scale Where “a very great deal better” is assigned 
a value of 7 and “almost the same” is valued as 7. 
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[0123] When a patient’s response to measure 6 is “Worse”, 
the inquiry continues by requiring the patient to provide fur 
ther data characterizing the change in menstrual bleeding. For 
example, the inquiry may determine “if your menstrual 
period Worsened since your last period, please indicate hoW 
much” (measure 60 of MI of FIG. 4). Data for this measure to 
a Worsening in menstrual bleeding may require the patient to 
provide a ranking such as: i) “a very great deal Worse”; ii) “a 
great deal Worse”; iii) “a good deal Worse”; iv) “an average 
amount Worse”; v) “someWhat Worse”; vi) “a little Worse”; or 
vii) “almost the same, hardly Worse at all”. As before the 
ansWers may be scaled on a seven unit scale Where —1 is 
“almost the same” and —7 is “a very great deal Worse”. 

[0124] The comparison of perceived blood loss Which 
results in an improvement of at least about one unit as mea 
sured by measure 1 of FIG. 5 and/or an assessment of a 
perceived blood loss Which is “better” as provided in measure 
six of FIG. 1 may proceed by assessing Whether the improve 
ment “Was a meaningful or an important change” to the 
patient (measure 60 of MI of FIG. 4). 
[0125] The information obtained about the “improvement” 
or “Worsening” in menstrual bleeding alloWs the practitioner 
to make an evaluation of the effectiveness of the treatment 
regimen Which correlates With the change in blood loss as 
measured by the alkaline hematin test and demonstrated With 
clinical trial data. 

[0126] The method for evaluating the effectiveness of a 
treatment regimen of the present invention may be repeated 
after each menstrual period. The data obtained from the initial 
patient assessment and the sub sequent pharmacology 
(therapy assessment) can be stored into a computer database 
and utiliZed for future diagnostic and/or evaluation purposes. 
[0127] In certain other embodiments, the present invention 
is directed to a method of treating heavy menstrual bleeding. 
The method involving, evaluating symptomatic data gathered 
from the measures individually or collectively as described in 
FIG. 4. (items one through four and six as discussed above) to 
determine the need for therapy and then administering, to a 
patient in need, a therapeutically effective treatment regimen 
of an anti?brinolytic agent, e.g., a release modi?ed tranex 
amic acid formulation or a bioequivalent immediate release 
formulation of the invention, Wherein the treatment regimen 
is to be administered for part or for the duration of menstrua 
tion, but no longer than 5 days during the patient’s menstrual 
cycle. 
[0128] The present invention is further described With 
regard to the folloWing examples. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0129] The invention Will be further appreciated With 
respect to the folloWing non-limiting examples. Other varia 
tions or embodiments of the invention Will also be apparent to 
one of ordinary skill in the art from the above descriptions and 
examples. Thus, the forgoing embodiments are not to be 
construed as limiting the scope of this invention. 

EXAMPLE 1 

[0130] In Example 1, immediate release 650 mg tranex 
amic acid tablets Were prepared having the ingredients listed 
in Table 1 below: 
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*Puri?ed Water is removed during processing 
**6 kg excess prepared to account for losses during transfer 

The formulation of Example 1 Was prepared as follows: 

[0131] 1. Weigh all ingredients and keep in moisture 
resistant containers until ready for use. 

[0132] 2. Measure Water into a container. Mix povidone 
at medium speed until completely dissolved. 

[0133] 3. Add tranexamic acid, microcrystalline cellu 
lose (MCC), pregelatiniZed corn starch, and colloidal 
silicon dioxide to the high shear mixer. 

[0134] 4. Mix using impeller only. 
[0135] 5. Mix for an additional time (impeller only). Add 

all of the povidone solution during this mixing step. 
[0136] 6. Mix until adequately granulated (impeller and 

chopper). Proceed only When desired granulation has 
been achieved. Add additional Water if necessary. 

[0137] 7. Dry the granulation to moisture content of 
NMT 1.2%. 

[0138] 8. Pass the granulation through the oscillating 
granulator equipped With a #30 mesh screen. Weigh the 
granulation. Add granulation to the V-Blender. 

[0139] 9. Add the croscarmellose sodium and MCC to 
the V-Blender and blend. 

[0140] 10. Pass magnesium stearate and stearic acid 
through oscillating granulator equipped With a #40 mesh 
screen. Add magnesium stearate and stearic acid to the 
V-blender and blend. 

[0141] 11. Perform speci?ed physical property testing. 
Proceed to compression. 

[0142] 
[0143] 12.After compression, spray coat the compressed 
dosage forms With the Opadry White in Water. 

12. Compress tablets. 

EXAMPLE 2 

[0144] Modi?ed release 650 mg tranexamic acid tablets 
Were prepared having the ingredients listed in the Table 2 
below: 

1 1 

TABLE 1 TABLE 2 

Quantity Quantity Quantity 
per batch Quantity per per batch per tablet 

Ingredient (kg) tablet (mg) Ingredient (kg) (mg) 

Active Ingredient Active Ingredient 

Tranexamic Acid, EP (650 mg/tab) 84.50 650.0 Tranexamic Acid, EP 84.50 650.0 
Inactive Ingredients Inactive Ingredients 

Microcrystalline Cellulose, NF 5.753 44.25 Microcrystalline Cellulose NF (Avicel PH 101) 5.753 44.25 
(Avicel PH 101) Colloidal Silicon Dioxide NF 0.0975 0.75 
Microcrystalline Cellulose, NF 10.660 82.00 PregelatiniZed Corn Starch, NF 6.435 49.50 
(Avicel PH 102) Hypromellose, USP (Methocel K3 Premium LV) 19.110 147.00 
Colloidal Silicon Dioxide, NF 0.0975 0.75 Povidone, USP (K value range 29-32) 4.680 36.00 
PregelatiniZed Corn Starch, NF 6.435 49.50 Stearic Acid, NF (poWder) 2.340 18.00 
Croscarmellose Sodium, NF 19.50 15.00 Magnesium Stearate, NF (poWder) 0.585 4.50 
Povidone, USP (K value range 29-32) 4.680 36.00 Puri?ed Water USP* 17.550 135.00 
Stearic Acid, NF (poWder) 2.340 18.00 
Magnesium Stearate, NF (poWder) 0.585 4.50 *Puri?ed Water is removed during processing 
Puri?ed Water, USP* 17.550 135.00 
Film Coating (Inactive Ingredients)** The formulation of Example 2 Was prepared as follows: 

I [0145] 1. Weigh all ingredients and keep in moisture 
OPQdP/ Wh1teYS'1'7OO3 ‘U10 * resistant containers until ready for use. 
Puri?ed Water, USP 3 6.990 f [0146] 2. Measure Water into a container. Mix povidone 

at medium speed until completely dissolved. 
[0147] 3. Add tranexamic acid, microcrystalline cellu 

lose (MCC), pregelatiniZed corn starch, and colloidal 
silicon dioxide to the high shear mixer. 

[0148] 4. Mix using impeller only. 
[0149] 5. Mix for an additional time (impeller only). Add 

all of the povidone solution during this mixing step. 
[0150] 6. Mix until adequately granulated (impeller and 

chopper). Proceed only When desired granulation has 
been achieved. Add additional Water if necessary. 

[0151] 7. Dry the granulation to moisture content of 
NMT 1.2%. 

[0152] 8. Pass the granulation through the oscillating 
granulator equipped With a #30 mesh screen. Weigh the 
granulation. Add granulation to the V-Blender. 

[0153] 9. Add the hypromellose USP Methocel K3 Pre 
mium to the V-blender. Blend. 

[0154] 10. Pass magnesium stearate and stearic acid 
through oscillating granulator equipped With a #40 mesh 
screen. Add magnesium stearate and stearic acid to the 
V-blender and blend. 

[0155] 11. Perform speci?ed physical property testing. 
Proceed to compression. 

[0156] 12. Compress tablets to desired Weight. 

EXAMPLE 3 

[0157] In Example 3, modi?ed release 650 mg tranexamic 
acid tablets Were prepared as in Example 1 and coated With a 
?lm coating similar to the immediate release tablets of 
Example 2. The ingredients are listed in Table 3 beloW: 

TABLE 3 

Quantity Quantity 
per batch per tablet 

Ingredient (kg) (mg) 

Active Ingredient 

Tranexamic Acid, EP 84.50 650.0 
Inactive Ingredients 

Microcrystalline Cellulose NF (Avicel PH 101) 5.753 44.25 
Colloidal Silicon Dioxide NF 0.0975 0.75 
PregelatiniZed Corn Starch, NF 6.435 49.50 
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TABLE 3-continued 

Quantity Quantity 
per batch per tablet 

Ingredient (kg) (mg) 

Hypromellose, USP (Methocel K3 Premium LV) 19.110 147.00 
Povidone, USP (K value range 29-32) 4.680 36.00 
Stearic Acid, NF (powder) 2.340 18.00 
Magnesium Stearate, NF (powder) 0.585 4.50 
Puri?ed Water USP* 17.550 135.00 
Film Coating (Inactive Ingredients)** 

Opadry White YS-1-7003 4.305 f 

Puri?ed Water, USP 3 8.750 f 

*Puri?ed water is removed during processing 
**6 kg excess prepared to account for losses during transfer 

EXAMPLE 3A 

[0158] Example 3A, delayed release 650 mg tranexamic 
acid tablets were prepared having the ingredients listed in 
Table 3A below: 

TABLE 3A 

Quantity Quantity 
per batch per tablet 

Ingredient (kg) (mg) 

Active Ingredient 

Tranexamic Acid, EP 84.50 650.0 
Inactive Ingredients 

Microcrystalline Cellulose NF (Avicel PH 101) 5.753 44.25 
Microcrystalline Cellulose NF (Avicel PH 102) 10.660 82.00 
Colloidal Silicon Dioxide NF 0.0975 0.75 
Pregelatinized Corn Starch, NF 6.435 49.50 
Croscarmellose Sodium NF 19.50 15.00 
Povidone, USP (K value range 29-32) 4.680 36.00 
Stearic Acid, NF (powder) 2.340 18.00 
Magnesium Stearate, NF (powder) 0.585 4.50 
Puri?ed Water USP* 17.550 135.00 
Film Coating (Inactive Ingredients)** 

Acryl-Eze (930185359) 12.90 i 
Silicone Emulsion, 30% 0.323 f 

Puri?ed Water, USP 51.271 i 

*Puri?ed water is removed during processing; mg per tablet is based on 
theoretical speci?c gravity of 1.0 gml 
**6 kg excess prepared to account for losses during transfer 

The formulation of Example 3A was prepared as follows: 

[0159] 1. Weigh all ingredients and keep in moisture 
resistant containers until ready for use. 

[0160] 2. Measure water into a container. Mix povidone 
at medium speed until completely dissolved. 

[0161] 3. Add tranexamic acid, microcrystalline cellu 
lose (MCC), pregelatinized corn starch, and colloidal 
silicon dioxide to the high shear mixer. 

[0162] 4. Mix using impeller only. 
[0163] 5. Mix for an additional time (impeller only). Add 

all of the povidone solution during this mixing step. 
[0164] 6. Mix until adequately granulated (impeller and 

chopper). Proceed only when desired granulation has 
been achieved. Add additional water if necessary. 

[0165] 7. Dry the granulation to moisture content of 
NMT 1.2%. 
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[0166] 8. Pass the granulation through the oscillating 
granulator equipped with a #30 mesh screen. Weigh the 
granulation. Add granulation to the V-Blender. 

[0167] 9. Add the croscarmellose sodium and MCC to 
the V-Blender and blend. 

[0168] 10. Pass magnesium stearate and stearic acid 
through oscillating granulator equipped with a #40 mesh 
screen. Add magnesium stearate and stearic acid to the 
V-blender and blend. 

[0169] 11. Perform speci?ed physical property testing. 
Proceed to compression. 

[0170] 12. Compress tablets. 
[0171] 13 . After compression, spray coat the compressed 

dosage forms with the ?lm coating. 
[0172] Dissolution results for the delayed release formula 
tion of Example 3A (in base stage) are listed below in Table 
3B. 

Dissollution Results for the Delayed Release 
Formulation 

(In Base Stage) 

[0173] 

TABLE 3B 

Time (min.) Dissolution (%) Standard Deviation 

15 16% :6.013873 
30 89% :14.06769 
45 95% 12.810694 
60 97% 12.345208 

EXAMPLE 4 

Bioavailability and Bioequivalence Evaluation 

[0174] In Example 4, a comparative, randomized, single 
dose, 4-way Crossover Absolute Bioavailability (BA) and 
Bioequivalence (BE) study of Tranexamic Acid Tablet For 
mulations prepared in accordance with Examples 1 and 2 in 
Healthy Adult Women Volunteers under Fasting Conditions 
was performed. The objective was to assess the bioequiva 
lence of a 650 mg immediate release tablet formulation pre 
pared in accordance with Example 1 compared to the modi 
?ed release tablet formulation of tranexamic acid prepared in 
accordance with Example 2, and to determine the bioavail 
ability of the tablet formulations to the approved IV (1 g) 
formulation Cyklokapron® by Pharmacia & Upjohn. The 
design was a randomized, 4-way crossover, comparative BE 
and BA determination. All oral doses administered were 1.3 
g. Twenty-eight (28) healthy non-smoking adult female vol 
unteer subjects were enrolled in the study. Sample size was 
calculated assuming a 25% CV in AUCl-nf. The study end 
points were the 90% con?dence intervals of the ratio of least 
squares means of the pharmacokinetic parameters AUCO_t. 
AUCl-nfand Cmax of the modi?ed release formulation to the 
immediate-release formulation from serum concentration 
time data drawn up to 36 hours after a single dose of drug. In 
addition, the bioavailability of the tablet formulations were 
calculated. Smokers, oral contraceptive users, those with a 
previous history of thromboembolic events and altered vision 
were excluded from the study. ECG monitoring was per 
formed before, during and after the estimated times of peak 
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serum tranexamic acid concentrations exposure. Adverse 
events Were captured and recorded throughout the trial 
period. 
[0175] In the study, subjects Were randomized to receive 
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TABLE 6 

Summary of Results — Tranexamic Acid in Plasma 
Pharmacokinetic Parameters 

single oral 1.3 g (2x650 mg tablets) dose of tranexamic acid (N = 26) 
in tablet forms Which included a modi?ed release dosage Ln AUC 0_t* [n AUCinfr 1n Cmax>s 
form and an immediate release dosage form. Subjects Were (meg - h/rnL) (meg - h/rnL) (rncg/rnL) 

also administered a single 1 g (10 ml) IV solution of tranex- 90% con?d?nce 
amic acid (100 mg/ml concentration). Intervals 

. . Modi?ed 

[0176] A summary of the pharmacokinetic results from the [616386 )Imnwdiate 
study of Example 4 are listed in the tables beloW. release)% 

loWer limit: 87.8% 87.4% 84.0% 
TABLE 4 upperlimit: 104.0% 103.5% 101.6% 

p-Value (ANOVA) 
Summary of Results — Tranexamic Acid in Plasma — 

Pharmacokinetic Parameters (N = 26) Modi?ed vs Immediate 0.3721 0.3259 0.1676 
Period 0.0704 0.0499 0.0356 

ln AUC 0—t* ln AUCinf‘F ln Cmax* Sequence 0.7734 0.7978 0.8207 
(mcg - h/mL) (mcg - h/mL) (mcg/mL) Intrasubject CV % 18.3 17.4 20.6 

Modi?ed Release *For ln-transformed parameters, the antilog ofthe mean (i.e. the geometric 
formulation mean) is reported. I I I 

AUCinf, kel, half-life and F could not be estimated for some subjects. 

Mam 66-703 69642 11251088 AUC 0-t is the area under the plasma concentration versus time curve, from 
time 0 to the last measurable concentration, as calculated by the linear trap 

cv 26.8 27.2 29.1 620ml method 
N 26 24 26 

lmm?dialte Release [0177] Concentration-time pro?les for the study of 
formulation Example 4 are presented on semi-log and linear scale over 36 

Mun 70.157 72656 12260414 hours and are dep1cted1n FIGS. 1 and 2. 

CV 16.2 16.4 23.0 [0178] The folloWing pharmacokinetic parameters in the 
N 26 24 26 table beloW Were calculated for tranexamic acid in plasma for 
Least'squms Mean: the study of Example 4. 

Modi?ed Release 66.935 68.891 11.321919 [01,79] MRT: The, mean_ resldence nme _(MRT_) after 
lmm?diate Release 70051 72411 12258222 intravenous administration of tranexamic acid was 
Ratio of 95_6 95_1 924 determined using the equation, 

L?ast'squms Mean AUMC/AUC+in?dsion time/2, 
(modi?ed 
release/immediate Where the AUMC is the area under the moment-time 
release)% Curve 

[0180] MTT: FolloWing oral administration of the Modi *For ln-transformed parameters, the antilog of the mean (i.e. the geometric 
mean) is reported. 
AUCinf, kel, half-life and F could not be estimated for some subjects. 

TABLE 5 

Summary of Results — Tranexamic Acid in Plasma 
Pharmacokinetic Parameters 

(N = 26) 

Tmax Half-life kel F 

(11) (11) (1/11) (%) 

Modi?ed 
Release 
formulation 

Mean 2.942 11.370 0.06300 44.93 
CV 22.7 17.6 19.4 25.3 
n 2 6 2 6 2 6 24 
Immediate 
Release 
formulation 

Mean 2.808 11.013 0.06438 46.04 
CV 20.8 15.5 15.3 16.1 
n 26 24 24 24 

?ed Release and Immediate Release formulations, the 
mean transit time (MTT) of tranexamic acid Was calcu 
lated by dividing the AUMC by the AUC. 

[0181] MAT: The mean absorption time (MAT) for the 
tWo formulations Was derived by subtracting the MRT 
from the MTT. 

[0182] Mean (:SD) results are presented in the table beloW: 

TABLE 7 

IV Modi?ed Release Immediate Release 

MRT (hours) 3.51 r 0.38 N/A N/A 
MTT (hours) N/A 7.70 r 0.72 7.21 r 1.01 
MAT (hours) N/A 4.18 r 0.70 3.70 r 0.94 

[0183] The mean transit time (MTT) and mean absorption 
time (MAT) of the Modi?ed Release formulation of tranex 
amic acid Was approximately 30 minutes longer than that 
observed for the Immediate Release formulation. 

[0184] The most frequently reported adverse events from 
the study of Example 4 are listed in the table beloW. The table 
lists the number of subjects reporting adverse events, and the 
percentage of subjects is in parentheses. 


















