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ABSTRACT

The present invention discloses a pharmaceutical composition comprising TBN, or a salt
or a hydrate thercof, and a preparation method therefor. The pharmaceutical composition
comprises (1) a tablet core comprising the active ingredient TBN or a pharmaceutically
acceptable salt or hydrate thereof and an alkalizing agent; and (2) an enteric layer outside the
tablet core, comprising an opaquer and a coating material. The pharmaceutical composition
has the enteric layer with good film-forming ability, which improves the bioavailability of
TBN in the body; and is uscful in the treatment of diseases caused by overproduction of free

radicals/thrombosis in clinic.

26
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PHARMACEUTICAL COMPOSITION COMPRISING TBN, OR SALT
OR HYDRATE THEREOQOF, AND PREPARATION METHOD THEREOF

TECHNICAL FIELD

The present invention relates to the technical field of pharmaceutical preparations, and
particularly to a pharmaceutical composition comprising TBN, or a salt or a hydrate thercof,

and a preparation method therefor.

BACKGROUND

At present, no specific drugs for the treatment of stroke are available in clinic, and most
of the drugs on the market fail to meet the requirements because of poor efficacy or large
toxic side effects.

The nitrone compound of the present invention is a nitrone compound TBN that is
structurally modified TMP, and has a chemical name of
(cis)-2-methyl-N-[(3,5,6-trimethylpyrazin-2-yl)methylene)2-propylamine  oxide, and a

chemical structure shown below:

CH; 1
| W%m <o
CH; °
TBN
TBN has improved antioxidation ability while maintaining the thrombolytic ability, and
can be used clinically for the treatment of neurodegenerative diseases, cardiovascular and

cerebrovascular diseases, etc.

SUMMARY

An object of the present invention is to provide a pharmaceutical composition
comprising TBN, or a salt or a hydrate thereof. TBN is a new chemical drug having an
absolutely new structure and great development prospects.

The present invention provides a pharmaceutical composition comprising TBN, or a salt
or a hydrate thereof. The pharmaceutical composition comprises:

(1) a tablet core comprising the active ingredient TBN or a pharmaceutically acceptable

salt or hydrate thereof and an alkalizing agent; and
1
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(2) an enteric layer outside the tablet core, comprising an opaquer and a coating material.

In the composition of the present invention, the tablet core may further comprise a binder
and/or a disintegrant and/or a filler and/or a lubricant; and the enteric layer may further
include a plasticizer and/or an anti-sticking agent.

In the composition of the present invention, an isolation layer may be further provided
between the tablet core and the enteric layer, and further preferably, a moisture barrier may be
further provided between the isolation layer and the enteric layer.

Further preferably, the isolation layer comprises a coating and an anti-sticking agent.

Further preferably, the enteric layer of the present invention accounts for 0.5-20%,
preferably 1-15%, and more preferably 1-11% by weight (based on the weight of the tablet
core, based on the total weight of the tablet core and the isolation layer where the isolation
layer is present, or based on the total weight of the tablet core, the isolation layer and the
moisture barrier where the isolation layer and the moisture barrier are present).

Further preferably, the alkalizing agent of the present invention may be one or more
selected from sodium bicarbonate, magnesia and magnesium carbonate. To improve the
stability of the active ingredient, the alkalizing agent of the present invention is preferably
sodium bicarbonate. The inventor finds that compared with other alkalizing agents, sodium
bicarbonate can further improve the stability of the active ingredient. Especially under high
temperature and humidity conditions, the stabilizing cffect is significantly better than other
alkalizing agents.

Further preferably, the weight ratio of the active ingredient to the alkalizing agent in the
present invention is (90-110): (5-30), and preferably (90-110): (10-25).

Further preferably, the opaquer of the present invention may be an opaquer commonly
used in the art. To improve the stability of the active ingredient, the opaquer of the present
invention is titania.

The coating material in the enteric layer of the present invention may be one or more of
methacrylic acid-ethyl acrylate copolymer, hydroxypropyl methylcellulose phthalate
(HPMCP, HP-55), hydroxypropyl methylcellulose acetate succinate (HPMCAS, AS-HG),
hydroxypropyl methylcellulose acetate succinate (HPMCAS, AS-LG), Eudragit L30D-55,
Eudragit L100, and Eudragit NE30D, and preferably one or more of methacrylic acid-ethyl
acrylate copolymer, hydroxypropyl methylcellulose phthalate (HPMCP, HP-55), and
hydroxypropyl methylcellulose acetate succinate (HPMCAS, AS-HQG).

Further preferably, the weight ratio of the opaquer to the coating material in the present

invention is (0.5-2.5): (5-20), and preferably 1: (10-20).
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The binder of the present invention may be one or more selected from hydroxypropyl
cellulose, Polyvidone K30, hydroxymethyl cellulose, methyl cellulose, hydroxyethyl
cellulose, carboxymethyl cellulose, polyvinylpyrrolidone, and preferably hydroxypropyl
cellulose or Polyvidone K30.

Further preferably, the weight ratio of the active ingredient to the binder in the present
invention is (90-110): (5-30), and preferably (90-110): (10-30). The inventor finds that when
the binder content is lower than this mixing ratio, the edge of the tablet core is casy to wear,
causing failed coating.

The disintegrant of the present invention may be onec or more seclected from
Crospovidone, Croscarmellose sodium, Carboxymethyl starch sodium (CMS), sodium
hydroxypropyl starch or low-substituted hydroxypropyl cellulose, and preferably
Crospovidone or Carboxymethyl starch sodium.

Further preferably, the weight ratio of the active ingredient to the disintegrant in the
present invention is (90-110): (3-30), and preferably (90-110): (5-25).

The filler of the present invention may be one or more selected from mannitol,
microcrystalline cellulose, lactose, xylitol, sucrose, glucose, sorbitol, starch, pregelatinized
starch, calcium sulfate, calcium carbonate, calcium hydrogen phosphate or light magnesia;
preferably one or more selected from mannitol, microcrystalline cellulose, lactose or
pregelatinized starch; and further preferably mannitol or pregelatinized starch.

Further preferably, the weight ratio of the active ingredient to the filler in the present
imvention is (90-110):(60-200), preferably (90-110):(70-150), and further preferably
(90-110):(75-140).

The lubricant of the present invention may be one or more selected from magnesium
stearate, stearic acid, talc, hydrogenated vegetable oil, glyceryl behenate or micronized silica
gel, and preferably magnesium stearate.

Further preferably, the weight ratio of the active ingredient to the lubricant in the present
invention is (90-110):(0.2-2), and preferably (90-110):(0.5-1.5).

In a preferred embodiment of the present invention, the tablet core of the present
invention comprises the active ingredient TBN or a pharmaceutically acceptable salt or
hydrate thereof, an alkalizing agent, a binder, a disintegrant, a filler and a lubricant, where the
weight ratio of the active ingredient:alkalizing agent:binder:disintegrant:filler:lubricant is
(90-110):(5-30):(5-30):(3-30):(60-200):(0.2-2), and preferably
(90-110):(10-25):(10-30):(5-25):(70-150):(0.5-1.5).

The plasticizer in the enteric layer of the present invention may be one or more of triethyl
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citrate, PEG4000, PEG6000, tricthyl acetylcitrate, and polysorbate-80. Preferably, the weight
ratio of the opaquer to the plasticizer in the enteric layer is 1:0.5-10, and preferably 1:0.5-7.

The anti-sticking agent in the enteric layer of the present invention may be one or more
of talc, glyceryl monostearate, and micronized silica gel. Preferably, the weight ratio of the
opaquer to the anti-sticking agent in the enteric layer is 1:0.5-10, and preferably 1:0.5-5.

In a preferred embodiment of the present invention, the enteric layer of the present
invention comprises an opaquer, a coating material, a plasticizer and an anti-sticking agent,
where the weight ratio of the opaquer, the coating material, the plasticizer and the
anti-sticking agent can be as described above.

Further preferably, the isolation layer of the present invention accounts for 2-15%, and
preferably 2-10% by weight (based on the weight of the tablet core).

The isolation layer of the present invention may include a coating material and/or an
anti-sticking agent in the isolation layer.

The coating material in the isolation layer of the present invention may be one or more of
hydroxypropyl cellulose or ethyl cellulose.

The anti-sticking agent used in the isolation layer of the present invention may be one or
more of talc, magnesia, glyceryl monostearate, and micronized silica gel, and preferably talc
or magnesia.

In a preferred embodiment of the present invention, the isolation layer of the present
invention comprises a coating material and an anti-sticking agent in the isolation layer, where
the weight ratio of the coating material to the anti-sticking agent in the isolation layer is
(1-10):1, and preferably (1-5): 1.

The moisture barrier material of the present invention is Opadry, such as one or more of
Opadry (81W680001) or Opadry (21K58794). Preferably, the moisture barrier accounts for
3-5% by weight (based on the weight of the tablet core, or based on the total weight of the
tablet core and the isolation layer where the isolation layer is present).

The composition of the present invention can be prepared according to the commonly
used preparation method of enteric-coated tablets in the prior art. In one embodiment of the
present invention, a method for preparing a pharmaceutical composition comprising TBN, or
a salt or a hydrate thercof is also provided. The preparation method includes the following
steps:

(1) sieving the active ingredient TBN or a pharmaceutically acceptable salt or hydrate
thereof, and an alkalizing agent and/or a binder and/or a disintegrant and/or a filler, directly

mixing or mixing and then granulating, optionally mixing with a lubricant, and tableting to
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obtain tablet cores; and

(2) coating the tablet core in Step (1) with an enteric layer at 40-50°C and removing to
obtain a TBN enteric-coated tablet.

Before the coating the tablet core in Step (1) with an enteric layer at 40-50°C in Step (2)
of the present invention, the tablet core can be coated with the isolation layer at 45-65°C,
removed, and then coated with the enteric layer at 40-50°C.

The composition or weight ratio of the tablet core, the isolation layer, and the enteric
layer, etc. are as described above.

In the preparation process of the pharmaceutical composition of the present invention,
the technical schemes that are not described in detail are conventional technical schemes in
the art. For example, the granulation in Step (1) may be dry granulation commonly used in
the art; and the mixing time in Step (1) is a conventional mixing time. For example, in an
embodiment of the present invention, the mixing time is 20-40 min, and the mixing method
may be a conventional method using, for example, a hopper mixer.

The present invention also provides use of the pharmaceutical composition comprising
TBN, or a salt or a hydrate thereof, in the treatment of neurodegenerative diseases and
cardiovascular and cerebrovascular diseases.

The neurodegencrative discases mentioned the present invention may include, but are not
limited to: epilepsy, Parkinson's disease, Huntington's discase, amyotrophic (spinal) lateral
sclerosis, Alzheimer's disease, and multiple sclerosis, etc.

The cardiovascular and cerebrovascular diseases mentioned in the present invention may
include, but are not limited to: stroke, myocardial ischemia or reperfusion injury, myocarditis,
atherosclerosis, cardiopulmonary lateral flow, respiratory distress syndrome, chronic
obstructive pulmonary disease, coronary heart disease or sudden heart attack, etc.

The "pharmaceutically acceptable salt" mentioned the present invention means those
salts that retain the biological effectiveness and properties of the parent compound. Such salts
include: salts with acids obtained through reaction of the parent compound as a free base with
inorganic acids including hydrochloric acid, hydrobromic acid, nitric acid, phosphoric acid,
metaphosphoric acid, sulfuric acid, sulfurous acid and perchloric acid; or organic acids
including acetic acid, trifluoroacetic acid, propionic acid, acrylic acid, caproic acid,
cyclopentylpropionic acid, glycolic acid, pyruvic acid, oxalic acid, (D) or (L) malic acid,
fumaric acid, maleic acid, benzoic acid, hydroxybenzoic acid, y-hydroxybutyric acid,
methoxybenzoic acid, phthalic acid, methanesulfonic acid, cthancsulfonic acid,

naphthalene-1-sulfonic acid, naphthalene-2-sulfonic acid, p-toluene sulfonic acid, salicylic
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acid, tartaric acid, citric acid, lactic acid, cinnamic acid, dodecylsulfuric acid, gluconic acid,
glutamic acid, aspartic acid, stearic acid, mandelic acid, succinic acid or malonic acid, etc.

The present invention has the following beneficial effects.

(1) The pharmaceutical composition of the present invention can significantly improve
the stability of the active ingredient.

(2) The pharmaceutical composition of the present invention can increase the
bioavailability of TBN in the body, and the bioavailability of the enteric-coated tablets is
increased by more than 2 times compared with TBN (API, active pharmacecutical ingredient).

(3) The pharmaceutical composition according to the present invention has the enteric

layer with good film-forming ability and is easy for large-scale industrial production.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows the drug concentration-time curve after oral administration of enteric-coated
tablets to beagle dogs.
Fig. 2 shows the drug concentration-time curve after oral administration of TBN (API) to

beagle dogs.

DETAILED DESCRIPTION

The following examples are provided for a better understanding of the present invention;
however, the present invention is not limited thereto. The methods given in examples below
are all conventional methods, unless it is otherwise stated. Test materials used in the
following examples are commercially available, unless otherwise specified.

Example 1

TBN (API), mannitol, pregelatinized starch, Crospovidone, sodium bicarbonate and
magnesium stearate were sieved through a 40-mesh screen for later use. 100 g of TBN (API),
70 g of mannitol, 70 g of pregelatinized starch, 7.5 g of Polyvidone K30, 5 g of Crospovidone,
and 10 g of sodium bicarbonate were weighed, and mixed for 30 min in a hopper mixer in the
laboratory. Then, 1 g of magnesium stearate was added and mixed for another 1 min. The
resulting material was directly tableted, to obtain 1000 tablet cores with a specification of 100
mg and an average tablet weight of 0.2635 g.

Example 2

TBN (API), mannitol, pregelatinized starch, Crospovidone, sodium bicarbonate, and

magnesium stearate were sieved through a 40-mesh screen for later use. 100 g of TBN (API),
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70 g of mannitol, 70 g of pregelatinized starch, 7.5 g of Polyvidone K30, 5 g of Crospovidone,
and 20 g of sodium bicarbonate were weighed, and mixed for 30 min in a hopper mixer in the
laboratory. Then, 1 g of magnesium stearate was added and mixed for another 1 min. The
resulting material was directly tableted, to obtain 1000 tablet cores with a specification of 100
mg and an average tablet weight of 0.2735 g.

Example 3

TBN (API), mannitol, pregelatinized starch, Crospovidone, magnesia, and magnesium
stearate were sicved through a 40-mesh screen for later use. 100 g of TBN (API), 70 g of
mannitol, 70 g of pregelatinized starch, 7.5 g of Polyvidone K30, 5 g of Crospovidone, and
20 g of magnesia were weighed, and mixed for 30 min in a hopper mixer in the laboratory.
Then, 1 g of magnesium stearate was added and mixed for another 1 min. The resulting
material was directly tableted, to obtain 1000 tablet cores with a specification of 100 mg and
an average tablet weight of 0.2735 g.

Example 4

TBN (API), mannitol, pregelatinized starch, Crospovidone, magnesium carbonate and
magnesium stearate were sieved through a 40-mesh screen for later use. 100 g of TBN (API),
70 g of mannitol, 70 g of pregelatinized starch, 7.5 g of Polyvidone K30, 5 g of Crospovidone,
and 20 g of magnesium carbonate were weighed, and mixed for 30 min in a hopper mixer in
the laboratory. Then, 1 g of magnesium stearate was added and mixed for another 1 min. The
resulting material was directly tableted, to obtain 1000 tablet cores with a specification of 100
mg and an average tablet weight of 0.2735 g.

Example 5

TBN (API), mannitol, pregelatinized starch, Crospovidone, sodium bicarbonate and
magnesium stearate were sieved through a 40-mesh screen for later use. 100 g of TBN (API),
70 g of mannitol, 70 g of pregelatinized starch, 15 g of Polyvidone K30, 5 g of Crospovidone,
and 20 g of sodium bicarbonate were weighed, and mixed for 30 min in a hopper mixer in the
laboratory. Then, 1 g of magnesium stearate was added and mixed for another 1 min. The
resulting material was directly tablet, to obtain 1000 tablet cores with a specification of 100
mg and an average tablet weight of 0.281 g.

Example 6

TBN (API), mannitol, pregelatinized starch, Crospovidone, sodium bicarbonate and
magnesium stearate were sieved through a 40-mesh screen for later use. 100 g of TBN (API),
60 g of mannitol, 60 g of pregelatinized starch, 30 g of Polyvidone K30, 5 g of Crospovidone,

and 20 g of sodium bicarbonate were weighed, and mixed for 30 min in a hopper mixer in the
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laboratory. Then, 1 g of magnesium stearate was added and mixed for another 1 min. The
resulting material was directly tablet, to obtain 1000 tablet cores with a specification of 100
mg and an average tablet weight of 0.276 g.

Example 7

TBN (API), mannitol, hydroxypropyl cellulose, Crospovidone, sodium bicarbonate and
magnesium stearate were sieved through a 40-mesh screen for later use. 300 g of TBN (API),
231 g of mannitol, 75 g of hydroxypropyl cellulose, 51 g of Crospovidone, and 60 g of
sodium bicarbonate were weighed, and mixed for 30 min in a hopper mixer in the laboratory.
Then, 3 g of magnesium stearate was added and mixed for another 1 min. The resulting
material was directly tableted, to obtain 1000 tablet cores with a specification of 300 mg and
an average tablet weight of 0.72 g.

Example 8

TBN (API), mannitol, hydroxypropyl cellulose, Crospovidone, sodium bicarbonate and
magnesium stearate were sieved through a 40-mesh screen for later use. 300 g of raw TBN
(API), 248.4 g of mannitol, 57.6 g of hydroxypropyl cellulose, 51 g of Crospovidone, and 60
g of sodium bicarbonate were weighed, and mixed for 30 min in a hopper mixer in the
laboratory. Then, 3 g of magnesium stearate was added and mixed for another 1 min. The
resulting material was directly tableted, to obtain 1000 tablet cores with a specification of 300
mg and an average tablet weight of 0.72 g.

Example 9

TBN (API), mannitol, hydroxypropyl cellulose, Crospovidone, sodium bicarbonate and
magnesium stearate were sieved through a 40-mesh screen for later use. 300 g of TBN (API),
248.4 g of mannitol, 57.6 of hydroxypropyl cellulose, 51 g of Crospovidone, and 60 g of
sodium bicarbonate were weighed, mixed for 30 min in a hopper mixer in the laboratory, and
dry granulated. Then, 3 g of magnesium stearate was added and mixed for another 1 min, to
obtain 1000 tablet cores with a specification of 300 mg and an average tablet weight of 0.72
g.

Example 10

TBN (API), mannitol, Carboxymethyl starch sodium, sodium bicarbonate,
hydroxypropyl cellulose and magnesium stearate were sieved through a 40-mesh screen for
later use. 300 g of TBN (API), 272 g of mannitol, 75 g of hydroxypropyl cellulose, 40 g of
Carboxymethyl starch sodium, and 60 g of sodium bicarbonate were weighed, and mixed for
30 min in a hopper mixer in the laboratory. Then, 3 g of magnesium stearate was added and

mixed for another 1 min. The resulting material was directly tableted, to obtain 1000 tablet
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cores with a specification of 300 mg and an average tablet weight of 0.75 g.

Example 11

TBN (API), mannitol, Crospovidone, sodium bicarbonate, hydroxypropyl cellulose and
magnesium stearate were sieved through a 40-mesh screen for later use. 300 g of TBN (API),
272 g of mannitol, 75 g of hydroxypropyl cellulose, 40 g of Crospovidone, and 60 g of
sodium bicarbonate were weighed, and mixed for 30 min in a hopper mixer in the laboratory.
Then, 3 g of magnesium stearate was added and mixed for another 1 min. The resulting
material was directly tableted, to obtain 1000 tablet cores with a specification of 300 mg and
an average tablet weight of 0.75 g.

Example 12

TBN (API), mannitol, Crospovidone, sodium bicarbonate, hydroxypropyl cellulose and
magnesium stearate were sieved through a 40-mesh screen for later use. 300 g of TBN (API),
231 g of mannitol, 75 g of hydroxypropyl cellulose, 51 g of Crospovidone, and 60 g of
sodium bicarbonate were weighed, and mixed for 30 min in a hopper mixer in the laboratory.
Then, 3 g of magnesium stearate was added and mixed for another 1 min. The resulting
material was directly tableted, to obtain 1000 tablet cores with a specification of 300 mg and
an average tablet weight of 0.72 g.

Example 13

TBN (API), mannitol, pregelatinized starch, Crospovidone, sodium bicarbonate and
magnesium stearate were sieved through a 40-mesh screen for later use. 100 g of TBN (API),
60 g of mannitol, 60 g of pregelatinized starch, 30 g of Polyvidone K30, 5 g of Crospovidone,
and 10 g of sodium bicarbonate were weighed, and mixed for 30 min in a hopper mixer in the
laboratory. Then, 1 g of magnesium stearate was added and mixed for another 1 min. The
resulting material was directly tableted.

Then the tablet cores were added to a high-efficiency coating machine, and the prepared
isolation coating solution containing 4.81 g of hydroxypropyl cellulose, 4.81 g of talc, and
70.55 g of absolute ethanol was added. The isolation layer accounted for 3.62% by weight.
Next, a moisture barrier forming solution containing 12.68 g of Opadry, and 66.57 g of pure
water was added. The moisture barrier accounted for 4.60% by weight. After that, an enteric
coating solution containing 30.76 g of hydroxypropyl methylcellulose phthalate, 2.46 g of
triethyl citrate, 1.54 g of titania, 5.42 g of talc, 275.30 g of absolute ethanol, and 68.83 g of
pure water was added, and the enteric layer accounted for 10.67% by weight. Thus, TBN
enteric-coated tablets were obtained.

Example 14
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TBN (API), mannitol, pregelatinized starch, Crospovidone, sodium bicarbonate and
magnesium stearate were sieved through a 40-mesh screen for later use. 100 g of TBN (API),
60 g of mannitol, 60 g of pregelatinized starch, 30 g of Polyvidone K30, 5 g of Crospovidone,
and 10 g of sodium bicarbonate were weighed, and mixed for 30 min in a hopper mixer in the
laboratory. Then, 1 g of magnesium stearate was added and mixed for another 1 min. The
resulting material was directly tableted.

Then the tablet cores were added to a high-efficiency coating machine, and the prepared
isolation coating solution containing 6.73 g of hydroxypropyl cellulose, 4.81 g of talc, and
100.89 g of absolute cthanol was added. The isolation layer accounted for 2.95% by weight.
Next, a moisture barrier forming solution containing 9.58 g of Opadry and 50.32 g of pure
water was added. The moisture barrier accounted for 3.50% by weight. After that, an enteric
coating solution containing 25.74 g of hydroxypropyl methylcellulose phthalate, 2.06 g of
triethyl citrate, 1.29 g of titania, 4.70 g of talc, 230.33 g of absolute ethanol, and 57.58 g of
pure water was added, and the enteric layer accounted for 9.08% by weight. Thus, TBN
enteric-coated tablets were obtained.

Example 15

TBN (API), mannitol, Crospovidone, sodium bicarbonate, hydroxypropyl cellulose and
magnesium stearate were sieved through a 40-mesh screen for later use. 300 g of TBN (API),
248.4 g of mannitol, 57.6 g of hydroxypropyl cellulose, 51 g of Crospovidone, and 60 g of
sodium bicarbonate were weighed, mixed for 30 min in a hopper mixer in the laboratory, and
granulated. Then, 3 g of magnesium stearate was added and mixed for another 1 min, to
obtain tablet cores. Then the tablet cores were added to a high-efficiency coating machine,
and the prepared isolation coating solution containing 55.6 g of hydroxypropyl cellulose and
16.4 g of talc was added. The isolation layer accounted for 10% by weight. The composition
of the enteric layer was the same as that in Example 24, and the enteric layer accounted for
6% by weight. Thus, TBN enteric-coated tablets were obtained.

Example 16

TBN (API), mannitol, Crospovidone, sodium bicarbonate, hydroxypropyl cellulose and
magnesium stearate were sieved through a 40-mesh screen for later use. 300 g of TBN (API),
248.4 g of mannitol, 57.6 g of hydroxypropyl cellulose, 51 g of Crospovidone, and 60 g of
sodium bicarbonate were weighed, mixed for 30 min in a hopper mixer in the laboratory, and
granulated. Then, 3 g of magnesium stearate was added and mixed for another 1 min, to
obtain tablet cores. Then the tablet cores were added to a high-efficiency coating machine,

and the prepared isolation coating solution containing 27.8 g of hydroxypropyl cellulose and
10
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8.2 g of talc was added. The isolation layer accounted for 5% by weight. The composition of
the enteric layer was the same as that in Example 24, and the enteric layer accounted for 6%
by weight. Thus, TBN enteric-coated tablets were obtained.

Example 17

TBN (API), mannitol, Crospovidone, sodium bicarbonate and magnesium stearate were
sieved through a 40-mesh screen for later use. 100 g of TBN (API), 100 g of mannitol, 10 g
of Polyvidone K30, 25 g of Crospovidone, and 60 g of sodium bicarbonate were weighed,
and mixed for 30 min in a hopper mixer in the laboratory. Then, 1 g of magnesium stearate
was added and mixed for another 1 min. The resulting material was directly tableted.

Then the tablet cores were added to a high-efficiency coating machine, and the prepared
isolation coating solution containing 8.78 g of hydroxypropyl cellulose, 8.78 g of talc, and
128.77 g of absolute ethanol was added. The isolation layer accounted for 5.93% by weight.
Next, a moisture barrier forming solution containing 14.49 g of Opadry (81W680001), and
76.07 g of pure water was added. The moisture barrier accounted for 4.62% by weight. After
that, an enteric coating solution containing 27.39 g of hydroxypropyl methylcellulose
phthalate, 2.19 g of triethyl citrate, 1.37 g of titania, 5.00 g of talc, 245.14 g of absolute
ethanol, and 61.29 g of pure water was added, and the enteric layer accounted for 8.35% by
weight. Thus, TBN enteric-coated tablets were obtained.

Example 18

TBN (API), mannitol, Crospovidone, sodium bicarbonate and magnesium stearate were
sieved through a 40-mesh screen for later use. 100 g of TBN (API), 100 g of mannitol, 10 g
of Polyvidone K30, 25 g of Crospovidone, and 60 g of sodium bicarbonate were weighed,
and mixed for 30 min in a hopper mixer in the laboratory. Then, 1 g of magnesium stearate
was added and mixed for another 1 min. The resulting material was directly tableted.

Then the tablet cores were added to a high-efficiency coating machine, and the prepared
isolation coating solution containing 8.78 g of hydroxypropyl cellulose, 8.78 g of talc, and
128.77 g of absolute ethanol was added. The isolation layer accounted for 5.93% by weight.
Next, a moisture barrier forming solution containing 6.33 g of Opadry (21K58794), 14.88 g
of pure water and 84.29 g of absolute ethanol was added. The moisture barrier accounted for
2.02% by weight. After that, an enteric coating solution containing 27.39 g of hydroxypropyl
methylcellulose phthalate, 2.19 g of triethyl citrate, 1.37 g of titania, 5.00 g of talc, 245.07 g
of absolute ethanol, and 61.27 g of pure water was added, and the enteric layer accounted for
8.56% by weight. Thus, TBN enteric-coated tablets were obtained.

Example 19

11
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TBN (API), mannitol, Crospovidone, sodium bicarbonate and magnesium stearate were
sieved through a 40-mesh screen for later use. 100 g of TBN (API), 100 g of mannitol, 10 g
of Polyvidone K30, 25 g of Crospovidone, and 60 g of sodium bicarbonate were weighed,
and mixed for 30 min in a hopper mixer in the laboratory. Then, 1 g of magnesium stearate
was added and mixed for another 1 min. The resulting material was directly tableted.

Then the tablet cores were added to a high-efficiency coating machine, and the prepared
isolation coating solution containing 8.78 g of hydroxypropyl cellulose, 8.78 g of talc, and
128.77 g of absolute ethanol was added. The isolation layer accounted for 5.93% by weight.
Next, a moisture barrier forming solution containing 14.49 g of Opadry, and 76.07 g of pure
water was added. The moisture barrier accounted for 4.62% by weight. After that, an enteric
coating solution containing 27.39 g of hydroxypropyl methylcellulose phthalate, 2.19 g of
triethyl citrate, 1.37 g of titania, 5.00 g of talc, 245.14 g of absolute ethanol, and 61.29 g of
pure water was added, and the enteric layer accounted for 8.35% by weight. Thus, TBN
enteric-coated tablets were obtained.

Example 20

TBN (API), mannitol, Crospovidone, sodium bicarbonate and magnesium stearate were
sieved through a 40-mesh screen for later use. 100 g of TBN (API), 100 g of mannitol, 10 g
of Polyvidone K30, 25 g of Crospovidone, and 60 g of sodium bicarbonate were weighed,
and mixed for 30 min in a hopper mixer in the laboratory. Then, 1 g of magnesium stearate
was added and mixed for another 1 min. The resulting material was directly tableted.

Then the tablet cores were added to a high-efficiency coating machine, and the prepared
isolation coating solution containing 8.78 g of hydroxypropyl cellulose, 8.78 g of talc, and
128.77 g of absolute ethanol was added. The weight was increased by 5.93%. Next, a
moisture barrier forming solution containing 14.49 g of Opadry, and 76.07 g of pure water
was added. The weight was increased by 4.62%. After that, an enteric coating solution
containing 28.31 g of hydroxypropyl methylcellulose acetate succinate (HPMCAS, AS-HG),
2.26 g of triethyl citrate, 1.42 g of titania, 5.17 g of talc, 63.34 g of absolute ethanol, and
253.37 of pure water was added, and the enteric layer accounted for 8.63% by weight. Thus,
TBN enteric-coated tablets were obtained.

Example 21

TBN (API), mannitol, Crospovidone, sodium bicarbonate and magnesium stearate were
sieved through a 40-mesh screen for later use. 100 g of TBN (API), 100 g of mannitol, 10 g
of Polyvidone K30, 25 g of Crospovidone, and 60 g of sodium bicarbonate were weighed,

and mixed for 30 min in a hopper mixer in the laboratory. Then, 1 g of magnesium stearate
12
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was added and mixed for another 1 min. The resulting material was directly tableted.

Then the tablet cores were added to a high-efficiency coating machine, and the prepared
isolation coating solution containing 8.78 g of hydroxypropyl cellulose, 8.78 g of talc, and
128.77 g of absolute ethanol was added. The weight was increased by 5.93%. Next, a
moisture barrier forming solution containing 14.49 g of Opadry, and 76.07 g of pure water
was added. The weight was increased by 4.62%. After that, an enteric coating solution
containing 27.16 g of hydroxypropyl methylcellulose acetate succinate (HPMCAS, AS-LG),
2.17 g of triethyl citrate, 1.36 g of titania, 4.96 g of talc, 60.17 g of absolute ethanol, and
243.08 g of purc water was added, and the enteric coating accounted for 8.28% by weight.
Thus, TBN enteric-coated tablets were obtained.

Example 22

TBN (API), mannitol, Crospovidone, sodium bicarbonate and magnesium stearate were
sieved through a 40-mesh screen for later use. 100 g of TBN (API), 100 g of mannitol, 10 g
of Polyvidone K30, 25 g of Crospovidone, and 60 g of sodium bicarbonate were weighed,
and mixed for 30 min in a hopper mixer in the laboratory. Then, 1 g of magnesium stearate
was added and mixed for another 1 min. The resulting material was directly tableted.

Then the tablet cores were added to a high-efficiency coating machine, and the prepared
isolation coating solution containing 6.61 g of hydroxypropyl cellulose, 6.61 g of talc, and
101.37 g of absolute ethanol was added. The weight was increased by 4.67%. Next, a
moisture barrier forming solution containing 15.71 g of Opadry, and 82.47 g of pure water
was added. The weight was increased by 5.07%. After that, an enteric coating solution
containing 23.70 g of Eudragit L100-55, 2.37 g of triethyl citrate, 2.37 g of titania, 11.85 g of
talc, and 354.69 g of 95% ethanol was added, and the enteric layer accounted for 7.28% by
weight. Thus, TBN enteric-coated tablets were obtained.

Example 23

TBN (API), mannitol, Crospovidone, sodium bicarbonate, hydroxypropyl cellulose and
magnesium stearate were sieved through a 40-mesh screen for later use. 300 g of TBN (API),
248.4 g of mannitol, 57.6 g of hydroxypropyl cellulose, 51 g of Crospovidone, and 60 g of
sodium bicarbonate were weighed, and mixed for 30 min in a hopper mixer in the laboratory.
Then, 3 g of magnesium stearate was added, mixed for another 1 min, and directly tableted.
Then the tablet cores were added to a high-efficiency coating machine, and the prepared
isolation coating solution containing 27.8 g of hydroxypropyl cellulose and 8.2 g of talc was
added. The isolation layer accounted for 5% by weight. Next, an enteric coating solution

containing 32.3 g of methacrylic acid-ethyl acrylate copolymer, 3.2 g of triethyl citrate, 3.2 g
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of titania, and 6.5 g of talc was added. The enteric layer accounted for 6% by weight. Thus,
TBN enteric-coated tablets were obtained.

Example 24

TBN (API), mannitol, Crospovidone, sodium bicarbonate, hydroxypropyl cellulose and
magnesium stearate were sieved through a 40-mesh screen for later use. 300 g of TBN (API),
248.4 g of mannitol, 57.6 g of hydroxypropyl cellulose, 51 g of Crospovidone, and 60 g of
sodium bicarbonate were weighed, mixed for 30 min in a hopper mixer in the laboratory, and
granulated in a roller granulator. Then, 3 g of magnesium stearate was added, mixed for
another 1 min, and tableted. Then the tablet cores were added to a high-cfficiency coating
machine, and the prepared isolation coating solution containing 27.8 g of hydroxypropyl
cellulose and 8.2 g of talc was added. The isolation layer accounted for 5% by weight. Next,
an enteric coating solution containing 32.3 g of methacrylic acid-ethyl acrylate copolymer,
3.2 g of triethyl citrate, 3.2 g of titania, and 6.5 g of talc was added. The enteric layer
accounted for 6% by weight. Thus, TBN enteric-coated tablets were obtained.

Example 25

TBN (API), mannitol, Crospovidone, sodium bicarbonate, hydroxypropyl cellulose and
magnesium stearate were sieved through a 40-mesh screen for later use. 300 g of TBN (API),
248.4 g of mannitol, 57.6 g of hydroxypropyl cellulose, 51 g of Crospovidone, and 60 g of
sodium bicarbonate were weighed, mixed for 30 min in a hopper mixer in the laboratory, and
granulated in a roller granulator. Then, 3 g of magnesium stearate was added, mixed for
another 1 min, and tableted. Then the tablet cores were added to a high-cfficiency coating
machine, and the prepared isolation coating solution containing 27.8 g of hydroxypropyl
cellulose and 8.2 g of talc was added. The isolation layer accounted for 5% by weight. Next,
an enteric coating solution containing 16.2 g of methacrylic acid-ethyl acrylate copolymer,
1.6 g of triethyl citrate, 1.6 g of titania, and 3.3 g of talc was added. The enteric layer
accounted for 3% by weight. Thus, TBN enteric-coated tablets were obtained.

Performance tests

(1) The tablet cores prepared in Example 1 and Example 2 were allowed to store under
high humidity and high temperature conditions for 10 days to investigate their stability. For
specific experimental procedures, refer to the Technical Guidelines for the Stability of

Chemical Drugs. The results are shown in Table 1 below.
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Table 1. Stability test results of TBN tablet cores under high temperature and high humidity

conditions
. RRT (%) Total
Prescription Storage Time impurit
P conditions | (day) ) 121 173 | 1.88 Iz) Y
(Pyrazine-carbaldehyde) ) ) (%)
Frozen and 0 0.03 004 | 003 | 0.19
sealed
60°C RH75% 10 0.01 0.04 0.03 0.18
Example 1
Room
temperature, 10 0.07 0.04 | 0.03 0.24
RH92.5%
Frozen and 0 0.03 004 | 003 | 018
sealed
60°C/RH75% 10 0.01 0.04 0.03 0.20
Example 2
Room
temperature, 10 0.06 0.04 | 0.03 0.23
RH92.5%

Note: Only individual impurities of >0.03% are shown in this table.

The results show that related substances in the examples have no significant increase,
and the stability is good.

(2) The performance indicators of the prepared tablet cores with the compositions of
Example 5 and Example 6 were tested. For specific experimental procedures, refer to
Guidelines for Pharmaceutical Manufacturing, Chinese Pharmacopeia 2015 Edition. The
results are shown in Table 2 below.

Table 2. Main observation indicators and results

Oiﬁfi?gzirzn Example 5 Example 6
Compressibility Good Good
Cracking or not No No

Fluidity Good Good
Hardness 50-60 N 60-70 N
Disintegration time 5-7 min 6-8 min
Punch sticking No No
Friability 0.61% 0.22%
15
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The results show that increasing the amount of binder has little effect on the
disintegration time.

(3) The performance indicators of the prepared tablet cores with the compositions of
Example 7 and Example 9 were tested. For specific experimental procedures, refer to
Guidelines for Pharmaceutical Manufacturing, Chinese Pharmacopeia 2015 Edition. The
results are shown in Table 3 below.

Table 3. Hardness and results

Name Example 7 Example 9
130-150 (main 126-158 (main
Hardness (N) pressure: 15 KN) pressure: 13-18 KN)
Preparation Direct tableting Dry granulation
process

The results show that the composition of the present invention can be prepared by direct
tableting, or by dry granulation.

(4) The disintegration time of the tablet core prepared in Examples 10-12 was determined.
For specific experimental procedures, refer to Guidelines for Pharmaceutical Manufacturing,
Chinese Pharmacopeia 2015 Edition. The results are shown in Table 4 below.

Table 4. Disintegration time and results

Name Example 10 Example 11 Example 12

Disintegration time

: 15-17 14-17 12-13
(min)

The results show that all the tablets can meet the requirements of medicinal use.

(5) The enteric-coated tablets prepared in Example 13 were allowed to store under high
humidity and high temperature conditions for 10 days to investigate their stability. The
specific test method is the same as that shown in the performance test (1), and the results are

shown in Table 5 below.

Table 5. Stability results of TBN tablets under high temperature and high humidity conditions

. RRT Total
Prescription Storage Time impurity
conditions (day) ) 121 1.71 o
(Pyrazine-carbaldehyde) ) (%)
Frozen and 0 0.07 0.00|  0.07
Example 13 scaled
60°C RH75% 10 0.37 0.06 0.44
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The results show that the composition of the isolation layer of the present invention can
effectively improve the stability of enteric-coated tablets.

(6) The dissolution rate of the TBN enteric-coated tablets in Examples 15 and 16 were
tested. For specific experimental procedures, refer to the “Technical Guidelines for the
Dissolution Test of Common Oral Solid Preparations”. The results are shown in Table 6.

Table 6. Dissolution rate test

Name Example 15 Example 16

Buffer phase: The dissolution rate Q

is equal to 70% in 60 minutes. 100 101

The results show that the weight increased by coating the isolation layer has no
significant effect on the dissolution rate.

(7) The TBN enteric-coated tablets in Examples 17 and 18 were allowed to store at 50°C
and RH75% for 60 days and 40°C and RH75% for 90 days to investigate their stability. The
related substances were tested as shown in Table 7.

Table 7. Test data of related substances in TBN enteric-coated tablets

' RRT Total
Prescription | Specification Stoya‘ge Time impurity
conditions | (day) ) 121 1.71 0
(Pyrazine-carbaldehyde) | (%)
Frozenand| 0.04 <0.01| 0.04
sealed
10 0.07 <0.01 0.07
50 20 0.08 <0.01| 0.08
0
Example 17 100 mg RH75% 30 0.09 <0.01 0.09
60 0.09 <0.01 0.09
30 0.06 <0.01 0.06
40°C
RH75% 60 0.07 <0.01 0.07
90 0.08 <0.01 0.08
Frozenand| 0.04 <0.01| 0.04
sealed
10 0.06 <0.01 0.06
Example 18 300 mg 50°C 20 0.07 <0.01 0.07
RH75% | 39 0.10 <0.01| 0.10
60 0.12 <0.01 0.12
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30 0.04 <0.01 0.04

40°C

RH75% 60 0.08 <0.01 0.08

90 0.08 <0.01 0.08

The results show that both the tablets in Example 17 and Example 18 have good stability.
(8) The enteric-coated tablets prepared in Examples 19-22
were allowed to store at 50°C and RH75% for 30 days and 40°C and RH75% for 90 days to
investigate their stability. The test method was the same as the performance test (7). The test
results are shown in Table 8.

Table 8. Test data of related substances in TBN enteric-coated tablets

‘ RRT Total
Prescription | Specification Storage | Time impurity
conditions | (day) 121 171 | o
(Pyrazine-carbaldehyde) | (%)
Frozenand| 0.04 <0.01| 0.04
sealed
R%07§°/ 30 0.09 <0.01| 0.09
Example 19 100 mg ¢
30 0.06 <0.01 0.06
40°C
Ri750, |60 0.07 <0.01| 0.07
90 0.08 <0.01 0.08
Frozenand| 0.04 <0.01| 0.04
sealed
R%%SO/ 30 0.08 <0.01| 0.08
Example 20 100 mg ¢
30 0.06 <0.01 0.06
40°C
Ri750, | 60 0.07 <0.01| 0.07
90 0.09 <0.01 0.09
Frozenand| 0.04 <0.01| 0.04
sealed
R%07§°/ 30 0.10 <0.01| 0.10
Example 21 100 mg 0
30 0.06 <0.01 0.06
40°C
RH75% 60 0.08 <0.01 0.08
90 0.08 <0.01 0.08
. o2 100 50°C 0 0.09 <0.01 0.09
xample mg
RH75% | 30 0.10 <0.01| 0.10
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30 0.07 <0.01 0.07

40°C

RH75% 60 0.09 <0.01 0.09

90 0.09 <0.01 0.09

The results show that the related substances have no obvious changes after storage under
the conditions of 40°C and RH75% for three months and 50°C and RH75% for 1 month,
indicating that TBN has good stability when the above four materials are used as the enteric
layer coating material.

(9) The dissolution rate of TBN enteric-coated tablets prepared according to Example 25
was tested, and the test method was the same as the performance test (6). The results are
shown in Table 9.

Table 9. Dissolution rate test

Name Example 25
Buffer phase: The dissolution rate Q is equal to 70% in 60 minutes. 88
Process Dry granulation

The result shows that the dissolution rate meets the requirements.

(10) Bioavailability test: Pharmacokinetic study of TBN (API) and enteric-coated tablets
in beagle dogs

6 beagle dogs were randomly divided into 2 groups, each group having 3 animals. Each
test animal was given with TBN (API) at a dosage of 175 mg, or 1 enteric-coated tablet with
a specification of 175 mg prepared following the method in Example 17 by oral gavage. The
blood sample was collected at various times (0.08, 0.25, 0.5, 1, 1.5, 2, 4, 8, 12, and 24 h), and
analyzed by LC-MS/MS. A drug concentration-time curve was plotted to calculate the
pharmacokinetic parameters.
Table 10. Pharmacokinetic parameters of non-compartmental model after oral administration

of enteric-coated tablets in beagle dogs

Parameter 101 102 103 Average | Standard
deviation
AUC(0-t) (ng/mL*h) | 243384 224940 18404.9 21745.7 3036.7
AUC (0-x0)
(gLt 243385 224942 18404.9 217459 3036.7
MRT (0-t) (h) 1.30 1.57 1.62 1.50 0.17
VZ/F (L/kg) 0.57 0.62 0.72 0.64 0.08
19
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CLzF (L/h/kg) 0.58 0.64 0.83 0.68 0.13
T1/2z (h) 0.68 0.68 0.60 0.65 0.04
Tmax (h) 0.50 1.00 1.00 0.83 0.29

Cmax (ng/mL) 19688.09 1922644  11617.97  16844.17  4531.90

Body Weight (kg) 12.40 12.23 11.52 12.05 0.47

Dosing (mg/kg) 14.11 1431 15.19 14.54 0.57

Table 11. Pharmacokinetic parameters of non-compartmental model after oral administration

of TBN (API) in beagle dogs

Parameter 201 202 203 Average nglil:g;ﬁ

AUC(0-1) (ng/mL*h) 5290.7 69352 16503.2 9576.4 6054.9

él[égn(l?;f)) 5294.6 6935.3 16503.3 9577.7 6053.5
MRT (0-t) ¢h) 0.62 0.89 0.98 0.83 0.18
Vz/F (L/kg) 1.39 1.43 0.85 1.22 0.32
CLz/F (L/h/kg) 2.57 2.02 0.84 1.81 0.89
T1/2z (h) 0.38 0.49 0.71 0.52 0.17
Tmax ¢h) 0.25 0.25 0.25 0.25 0.00

Cmax (ng/mlL) 7280.25 7291.11 15646.14 10072.50 4826.92
Body Weight (kg) 12.85 12.52 12.69 12.69 0.17
Dosing (mg/kg) 13.62 13.98 13.79 13.80 0.18

The results are shown in Tables 10 and 11 and Figs. 1 and 2. The data shows that the
average Cyax Of the enteric-coated tablets in the beagle dogs is about 1.67 times the Cyax of
TBN (API) in the beagle dog, and the bioavailability of the TBN enteric-coated tablets is
about 2.3 times that of the TBN (API).

(11) Pharmacokinetic study of TBN enteric-coated tablets prepared following the method
described in Example 25

24 beagle dogs (male:female 1:1) were randomly divided into 4 groups (cach group
having 3 female and 3 male animals). Animals in group A were injected intravenously with a
TBN (API) solution at a dosage of 6 mg-kg”, and animals in groups B and D were
respectively given with TBN enteric-coated tablets at a dosage of 100 and 900 mg-animal™
by oral gavage. Blood was taken from the animals in group A before and 0.083, 0.25, 0.5, 1, 2,

4, 6, 8 and 24 h after administration; and blood was taken from the animals in group B and D

20

Date Regue/Date Received 2021-08-26



CA 03131558 2021-08-26

before and 0.25, 0.5, 1, 2, 4, 6, 8, 12 and 24 h after administration. Animals in group C were
given TBN enteric-coated tablets at a dosage of 300 mg-animal™ for seven consecutive days.
Blood was taken from the animals in group C before and 0.25, 0.5, 1,2, 4, 6, 8, 12and 24 h
after the first and seventh administration and before and 2 h after the second to sixth
administration.

Detection and analysis by LC-MS/MS were performed and the pharmacokinetic
parameters were calculated.

Table 12. Pharmacokinetic parameters in beagle dogs intravenously injected with 6 mg-kg™

TBN
Co | AUCO.ins CL
Parameter (ng/ml) tin (h)  MRTg.inr (h) (ng-b/m) (ml/kg-min) VDgs(L/kg)
Mean 12100 0.292 0.298 3560 291 0.503
SD 1480 0.138 0.0700 711 6.03 0.0570

Table 13. Pharmacokinetic parameters in Beagle dogs administered with TBN enteric-coated

tablets at a dosage of 100, 300 and 900 mg-animal™ by oral gavage.

t T AUCy, AUCq.qoeng kg ,
Dose  parameter Cnax(ng/ml) o 0dose8KE" MRToint o)
() (b (ng-h/ml) (ml-mg) (h)
100 mg: Mean 0.0804 125 4770 5400 424 150 716
animal” SD NA 0612 3390 4570 328 NA 554
300 Mean 0673 1.83 15100 24600 634 213 107.0
mg-amimal™
(first) SD 0.161 0408 9780 13000 296 0435 502
900 mg: Mean  0.896 250 96000 216000 1890 224 3190
animal ™ SD 0.105 2.74 45700 83500 697 0244 118.0
300 Mean 108 200 22000 38800 NR 186 NR
mg-animal™
(seventh) SD 0618 1.10 8760 11200 NR 0361 NR

After intravenous administration of 6 mg TBN-kg™ in beagle dogs, the average terminal
climination half-life (t1,) is 0.292 h, the clearance (CL) is 29.1 mL-kg'l-min'l, the
steady-state apparent volume of distribution (Vdss) is 0.503 L-kg”, and the area under the
drug concentration-time curve (AUCO-inf) is 3560 ng-h-mL™. After the beagle dogs are given
TBN enteric-coated tablets at a dosage of 100, 300 and 900 mg-animal™ by oral gavage, the
average peak time (Tmax) is 1.25, 1.83 and 2.50 h respectively, the peak concentration

(Cmax) is 4770, 15100 and 96000 ng-mL™" respectively, the AUCy. is 5400, 24600 and
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216000 ng-h-mL™" respectively, the area under the drug concentration per dosage-time curve
(AUCy. dose) is 424, 634 and 1890 ng-h-kg-(mL-mg)’ respectively, and the oral
bioavailability (F) is 71.6%, 107.0% and 319.0% respectively. These indicate that TBN
enteric-coated tablets arc absorbed faster in beagle dogs after oral administration and mainly
distributed in the extracellular fluid, can be quickly cleared from the body, have a
bioavailability increasing with the increase in dose, and have non-linear PK characteristics
especially in the high-dose group.

After a single administration of TBN enteric-coated tablets at a dosage of 100, 300, and
900 mg-animal™ to beagle dogs by oral gavage, the dose-related linear increase is basically
shown in the dose range of 100-300 mg-animal™. In the dose range of 300-900 mg-animal”,
more than dose-related linear increase is shown. Therefore, more than dose-related linear
increase is also shown in the dose range from 100 to 900 mg-animal™.

After the beagle dogs were given TBN enteric-coated tablets at a dosage of 300
mg-animal” by oral gavage for 7 consecutive days, the ratio of AUC,, after the 7th
administration and the 1st administration is 1.58, and no significant drug accumulation is
observation.

After intravenous administration of TBN, there is no significant difference in exposure
fevels (Co, AUCyy) between male and female beagle dogs. Except for the low-dose
administration by oral gavage, there is no significant difference in the exposure levels (Cmax,
AUCy.) between male and female beagle dogs after administration of medium and high-dose

TBN enteric-coated tablets by oral gavage.
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CLAIMS
What is claimed is:

1. A pharmaceutical composition comprising TBN, or a salt or a hydrate thercof, the
pharmaceutical composition having:

(1) a tablet core comprising the active ingredient TBN or a pharmaceutically acceptable
salt or hydrate thereof and an alkalizing agent; and

(2) an enteric layer outside the tablet core, comprising an opaquer and a coating material,
wherein the enteric layer accounts for 0.5-20%, preferably 1-15%, and further preferably
1-11% by weight.

2. The pharmaceutical composition according to claim 1, wherein the tablet core further
comprises a binder and/or a disintegrant and/or a filler and/or a lubricant; and the enteric
layer further comprises a plasticizer and/or an anti-sticking agent.

3. The pharmaceutical composition according to claim 1, wherein an isolation layer
comprising a coating and an anti-sticking agent is provided between the tablet core and the
enteric layer, where preferably, the isolation layer accounts for 2-15% and preferably 2-10%
by weight; and preferably a moisture barrier is further provided between the isolation layer
and the enteric layer, where further preferably, the moisture barrier accounts for 3-5% by
weight.

4. The pharmaceutical composition according to claim 1, wherein the alkalizing agent is
one or more sclected from sodium bicarbonate, magnesia and magnesium carbonate, and
preferably sodium bicarbonate, where preferably, the weight ratio of the active ingredient to
the alkalizing agent is (90-110):(5-30) and further preferably (90-110):(10-25).

5. The pharmaceutical composition according to claim 1, wherein in the enteric layer,
the opaquer is titania; and the coating material is one or more of methacrylic acid-ethyl
acrylate  copolymer, hydroxypropyl  methylcellulose  phthalate, hydroxypropyl
methylcellulose acetate succinate, Eudragit L30D-55, Eudragit L100, and Eudragit NE30D,
and preferably one or more of methacrylic acid-ethyl acrylate copolymer, hydroxypropyl
methylcellulose phthalate or hydroxypropyl methylcellulose acetate succinate, where the
weight ratio of the opaquer to the coating material is (0.5-2.5):(5-20), and preferably
1:(10-20).

6. The pharmaceutical composition according to claim 2, wherein the binder is one or
more selected from hydroxypropyl cellulose, Polyvidone K30, hydroxymethyl cellulose,
methyl cellulose, hydroxyethyl cellulose, carboxymethyl cellulose, and polyvinylpyrrolidone,
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and preferably hydroxypropyl cellulose or Polyvidone K30, where the weight ratio of the
active ingredient to the binder is (90-110):(5-30), and preferably (90-110):(10-30); the
disintegrant is one or more sclected from Crospovidone, Croscarmellose sodium,
Carboxymethyl starch sodium, sodium hydroxypropyl starch or low-substituted
hydroxypropyl cellulose, and preferably Crospovidone or Carboxymethyl starch sodium,
where the weight ratio of the active ingredient to the disintegrant is (90-110):(3-30), and
preferably (90-110):(5-25); the filler is one or more selected from mannitol, microcrystalline
cellulose, lactose, xylitol, sucrose, glucose, sorbitol, starch, pregelatinized starch, calcium
sulfate, calcium carbonate, calcium hydrogen phosphate or light magnesia, preferably one or
more sclected from mannitol, microcrystalline cellulose, lactose or pregelatinized starch, and
further preferably mannitol or pregelatinized starch, where the weight ratio of the active
ingredient to the filler is (90-110):(60-200), preferably (90-110):(70-150), and further
preferably (90-110):(75-140); and the lubricant is one or more selected from magnesium
stearate, stearic acid, talc, hydrogenated vegetable oil, glyceryl behenate or micronized silica
gel, and preferably magnesium stearate, where the weight ratio of the active ingredient to the
Tubricant is (90-110):(0.2-2), and preferably (90-110):(0.5-1.5).

7. The pharmaceutical composition according to claim 1, wherein the tablet core
comprises the active ingredient TBN or a pharmaceutically acceptable salt or hydrate thereof,
the alkalizing agent, the binder, the disintegrant, the filler and the lubricant, where the weight
ratio of the active ingredient:alkalizing agent:binder:disintegrant:filler:lubricant is
(90-110):(5-30):(5-30):(3-30):(60-200):(0.2-2), and preferably
(90-110):(10-25):(10-30):(5-25):(70-150):(0.5-1.5).

8. The pharmacecutical composition according to claim 2, wherein the plasticizer in the
enteric layer is one or more of triethyl citrate, PEG4000, PEG6000, tricthyl acetylcitrate, and
polysorbate-80, where preferably, the weight ratio of the opaquer to the plasticizer in the
enteric layer is 1:0.5-10, and preferably 1:0.5-7; the anti-sticking agent in the enteric layer is
one or more of talc, glyceryl monostearate, and micronized silica gel, where preferably, the
weight ratio of the opaquer to the anti-sticking agent in the enteric layer is 1:0.5-10, and
preferably 1:0.5-5; the coating material in the isolation layer is one or more of hydroxypropyl
cellulose or cthyl cellulose, and the anti-sticking agent in the isolation layer is one or more of
talc, magnesia, glyceryl monostearate, and micronized silica gel, preferably talc or magnesia,
and further preferably talc, where the weight ratio of the coating material to the anti-sticking
agent in the isolation layer is (1-10):1, and preferably (1-5):1; and the moisture barrier is

Opadry.
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9. A method for preparing a pharmaceutical composition comprising TBN, or a salt or a
hydrate thereof, the method comprising the following steps:

(1) sieving the active ingredient TBN or a pharmaceutically acceptable salt or hydrate
thereof, and an alkalizing agent and/or a binder and/or a disintegrant and/or a filler, directly
mixing or mixing and then granulating, optionally mixing with a lubricant, and tableting to
obtain tablet cores; and

(2) coating the tablet core in Step (1) with an enteric layer at 40-50°C and removing to
obtain a TBN enteric-coated tablet,

wherein preferably before the coating the tablet core in Step (1) with an enteric layer at
40-50°C in Step (2), the tablet core is coated with an isolation layer at 45-65°C, removed, and
then coated with the enteric layer at 40-50°C.

10. Use of the pharmaceutical composition according to any one of claims 1 to 14 in the

treatment of neurological diseases or cardiovascular and cerebrovascular diseases.
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