TYLOPUR®

Hypromellose for film coating and granulation
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TYLOPUR

Tylopur®is low viscosity Hypromellose and a versatile pharmaceutical excipient. Tylopur® is manufactured
at the Tyloshin 2 plant at SE Tylose GmbH & Co. KG in Wieshaden, Germany. This plant operates under
GMP conditions and fulfills the requirements of the pharmaceutical industry. SE Tylose considers itself
extremely important as a materials producer to provide a stable supply of high-quality products.

The major application is film coating and it is easy to use as a film coating material to provide an excellent
finish. In addition, Tylopur® is effective as a binder since it does not interact with drugs, has superior
stability, has a nonionic character, is widely used as a binder for granulation and is available in various
viscosity grades for the granulation process. Tylopur® can be used in place of gelatine for hard shell
capsule manufacturing because of its greater stability.

Other applications for Tylopur® are to increase solubility of drugs via solid dispersion and stability wet
ball/jet milling. Shin-Etsu is continuously making valuable contributions to pharmaceutical technology
and has detailed technical information. Please approach your technical sales manager for further
information. With our new application laboratory located in Wiesbaden we are able to offer you additional
technical services and to provide you with QbD samples for your development projects.
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TYLOPUR

Description

Trade name TYLOPUR®

Generic name Hypromellose
(Hydroxypropylmethylcellulose)

Abbreviation HPMC

Chemical name Cellulose, 2-hydroxypropyl methyl ether
CAS registry number 9004-65-3

Compendial status USP (The United States Pharmacopeia)
(As of December 2007) EP (European Pharmacopoeia)

JP (Japanese Pharmacopoeia)
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TYLOPUR

Physicochemical Properties

True density 1.26 - 1.31 g/cm® (measured with helium pycnometer)

Tapped density 0.50 - 0.70 g/mL

Equilibrium The relationship between relative humidity and equilibrium moisture content
moisture content of TYLOPUR®, PVP and HPC is shown in Figure 1. There is no difference in

equilibrium moisture content between TYLOPUR® and HPC.
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Figure 1: Relative humidity and equilibrium moisture content at 25 °C

There is no difference among the grades of TYLOPUR®.

Molecular weight Grade

TYLOPUR 603
TYLOPUR 645
TYLOPUR 606
TYLOPUR 615

Mw

16,000
22,000
35,600
60,000

Mw / Mn

2.00
1.83
1.62
1.89

Mw: weight-average molecular weight (g/mol)
Mn: number-average molecular weight
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TYLOPUR

Technique for dissolving Tylopur®

TYLOPUR® has high solubility in water and mixed solvents, it may from lumps, which require a long time
to dissolve, if itis added to such solvents all at once. Therefore, TYLOPUR® should be dissolved according
to the following procedures.

1. Dissolving in water

Put all of the TYLOPUR® in about 1/3 of the water, previously heated to above 80°C, while stirring well.
Because hot water is a poor solvent for TYLOPUR® a uniformly wet dispersion is obtained. Then, add cold
water to make the prescribed volume while stirring well. When the temperature of the water falls to below
30°C, TYLOPUR® can dissolve completely and the solution can be used as a coating fluid. If a high-power
stirreris used, TYLOPUR® can be readily dissolved by adding it gradually to the water at below 30 °C with
stirring. Care must be taken to avoid bubble or foam formation.

At 6—10% viscosity (less than 100 mPa-s) any bubbles formed disappear when the solution is left to stand
for several hours. Shin-Etsu Silicone KM-72 (Polydimethylsiloxane) from Shin-Etsu Chemical can be
employed as antifoaming agents.

2. Dissolving in organic solvents

As TYLOPUR® is insoluble in simple alcohols, first of all pour a prescribed volume of ethanol into a
container and put all of the TYLOPUR® in it while stirring. When a uniform dispersion is obtained, add
methylene chloride gradually and stir gently to form a well-wetted dispersion as the coating solution.

If TYLOPUR® is put all at once into a previously prepared mixed solution, insoluble lumps will be formed.

Although great care is taken to avoid any foreign material contamination, itis recommended to sieve the
product and/or filter the product solution before usage.

If difficulties arise concerning the dissolution apparatus, removal of bubbles in the coating solution or
filtration of solutions, Shin-Etsu can offer technical advice based on extensive experience and know-how.
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TYLOPUR

Applications

a./ Film coating

Film coating is usually done with aqueous solutions rather than organic solvents, since the cost of the
solvent s less, the cost of equipment is less (solvent recovery and disposal are simpler), and the process
is safer (better working environment, less risk of explosion and no need for treatment to remove residual
solvents in preparations). Accordingly, Shin-Etsu recommends the adoption of coating with an aqueous
solution. Machinery which offers a high drying efficiency and short coating time is available. Some examples
of coating using TYLOPUR® are given in Table 1.

In addition to those illustrated many coatings available for particular purposes such as improving abrasion
resistance, improving printability, impact strength, masking color and/or taste, and flowability. Coating
formulation and quantities differ considerably depending on the purpose, and it is necessary to change
the formulation of the coating solution, the drying temperature and the operating parameters of the coating
equipment on a case-bhy-case basis. Shin-Etsu Chemical can provide technical advice on the suitability
of various coatings.
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TYLOPUR

Applications

Examples of coating parameters for aqueous solution
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Table 1: Examples of
film coating with TYLOPUR®



TYLOPUR

Applications

Dissolution characteristics
of TYLOPUR®-coated tablets

The coated tablets must release the drug in
simulated gastric fluid. Moreover, it is essential
that the drug is dissolved in water and buffer
solutions with various salt concentrations and pH
values similar to those of simulated gastric fluid.
This is because the pH value of human gastric
juice shows inter-individual variation depending
on age, constitution, etc., and the drug therapeutic
effect is required to be maintained irrespective
of such differences. TYLOPUR® film has very
favorable dissolution characteristics from this
point of view, and this is one of the main reasons
why TYLOPUR®is widely used as a coating agent.

To illustrate the superior dissolving characteristics,
190 mg vitamin B2 tablets containing 3.2 mg of
vitamin B2 were coated with various agents and
their dissolution characteristics were compared.
Fig. 1 and Fig. 2 show the results.

In the case of agents having pH-dependent
dissolution characteristics such as acrylic polymer
and polyvinyl polymer, water-soluble polymers or
other additives may be required, but TYLOPUR®
has uniform dissolution characteristics, making it
easy to use.

Symbols in figure 1 and 2:

Core tablet

Coated with TYLOPUR®
——— Coated with HPC

——— Coated with acrylic polymer

—— Coated with vinyl polymer
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Figure 1: The 70% dissolutioin time of tablets
coated with various coating materials
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Figure 2: The results of dissolution tests
of coated tablets at various pH values
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TYLOPUR

Applications

b./ Granulation

TYLOPUR® can also be used as a binder for
granulation. The fine particle size (average 50 - 70 ym)
allows good admixture with the vehicle (lactose/
cornstarch) and TYLOPUR® is effective for fluidized
bed granulation and high shear mixer granulation
(dry-blend).

Although the details are not given here, a low
viscosity grade (typically TYLOPUR 603) is more
effective as a hinder for granulation, which can
afford the powders with good compressibility.
Shin-Etsu recommends the use of TYLOPUR® for
fine granules and tabletting granules as a highly
stable binder which does not interact with active
substances.
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Picture 1: High shear mixer and Fluid bed dryer

Y

Picture 2: Fluid bed granulation
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Conditions — High shear mixer

Granulating
Machine

Granulating time
Blade

Chopper

Drying

Machine

Drying temperature

Air flow

Drying time

Dry mixing Solution

Vertical granulator FM-VG-25
(Powrex Corp.)

10 min
300 min”’
3000 min™’

Dry mixing Solution

Flow coater FLO-5
(Freund Corp.)

70°C
2.2 m¥/min

30 min

Conditions — Fluidized bed

Granulating
Machine
Drying air
temperature

Exhaust air
temperature

Air flow

Spray gun

Spray air pressure
Gun position
Spraying time

Shaking/interval
Drying
End point

Drying air
temperature

Air flow
Shaking/interval

Drying time

Dry mixing Solution
Flow coater FLO-5
(Freund Corp.)

82-83 °C 83-84 °C
28-30 °C 29-32 °C
2.2 m¥/min 40 m¥min

Schlick nozzle 1.8 mm
300 kPan
25¢cm

25 min

6/30sec

40 cm

20 min

Dry mixing Solution

when the outlet
temperature came to 35 °C

same as at
granulation condition

2.2 m3/min
6/180 sec

15 min 7 min



TYLOPUR

Applications

Formulation
Wet granulation Fluidized bed
Dry form Solution Dryform Solution
Lactose
(DMV 200 mesh) ~ 3360g  3360g  2800g 2800¢g

Cornstarch 1440 g 1440 g 1200 g 1200 g
mMcc 200 g 200 g - =
TYLOPUR 606 150 g *50 g 200g *140¢g
Granulating

fquid (water) 1000g  100g 1600g 1860 ¢

*Dissolved in granulating liquid

Picture 4: Fluid bed granules

Properties of granules

Granulation High shear mixier Fluidized bed
method Dryform Solution Dryform Solution
Binder content 3% 1% 5% 35%
TG 233 203 211 220
size (um)
Bulk density (g/mL)
Loose 0.635 0.621 0.534 0.450
Tapped 0.789 0.785 0.612 0.553
Angle of 37 37 35 3
repose (°)
Moisture
content (%) 2.2 2.6 3.2 2.6
0.
251
=
N 501 High shear mixer:
2 with dry form
3 with solution
75 Fluidized bed:
with dry form
with solution
100 . . , ;
50 100 200 500 1000

SIZE (micron)

Figure 3: Cumulative particle size distribution
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TYLOPUR

Products Specifications

TYLOPUR® meets all the requirement for the EP Hypromellose (Substitution type: 2910), USP Hypromellose
and JP Hypromellose. Moreover, in addition to the tests prescribed in the aforementioned Pharmacopeias,
Shin-Etsu carries out tests for foreign matter contamination (black specs), microbiological
contamination,yellowness index, etc., in order to ensure strict quality control. TYLOPUR® in manufactured
in accordance with the good manufacturing practice. A certificate of analysis commonly incorporating
test results on the EP, are routinely attached to TYLOPUR® products. Quality specifications are shown in

the following table.

Test item/Grade 603 645 606 615

Substitution type 2910 Method
Identification A. - E.* Conforms EP
Viscosity (mPa-s) 2.4 -3.6 3.6-5.1 48-7.2 12.0 - 18.0 EP
pH* 5.0-8.0 EP
Appearance of solution** Conforms EP
Loss on drying* Not more than 5.0 % EP
Sulphated Ash* Not more than 1.5% EP
Heavy metals* Not more than 20 ppm EP
Methoxy content* 28.0- 30.0% EP
Hydroxypropoxy content® 7.0-12.0% EP

Table 5: Specifications of TYLOPUR®
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* Harmonized items among the USP, EP and JP.

** Specific local attribute in EP.



TYLOPUR

Precautions for Safe Handling

Carefully read and understand the Safety Datasheet (SDS) before using this product!

Product Information

This substance is not classified as dangerous according Regulation 1272/2008 EC (CLP).

Normal safety precautions for handling chemicals must be observed.

This product does not contain any substance which may be considered hazardous to the health
and environmental to the current legislation.

Hazards identification
The product can form flammable or explosive dust clouds in air!
It forms slippery surfaces with water. Danger of slipping!

Handling and precaution information

Avoid dust formation. Spilled product has to pick up mechanically under avoiding dust.
Do not breathe dust.

Keep away from sources of ignition — No smoking!

The product is hygroscopic. Protect from atmospheric moisture and water.

Personal protection

If used properly, protective gloves are normally not required.

If used properly, no need to wear eye protection.

Wash hands before breaks and at the end of the work.

Do not breath dust! In case of insufficient ventilation, wear filter apparatus, filter P1

Emergency and first aid procedures

After inhalation, take affected person into fresh air. Consult a physician.

After eye contact, rinse thoroughly with plenty of water, also under the eyelids.
If eye irritation persists, consult a specialist.

After ingestion, rinse mouth. If symptoms persists, call a physician

Storage
Keep dry. Store away from excess heat and sunlight. Store preferentially in original packaging.

Disposal
Dispose of unused contents and container in accordance with all applicable federal, state and
local laws.
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TYLOPUR

50 kg Fiber drum
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TYLOPUR

The Manufacture of SE Tylose cellulose derivatives is based on the following registered
international quality, environmental and energy management standards.

Wiesbaden Plant ISO 9001 (01 100 84066) ISO 14001 (01 104 7041) ISO 50001 (01 407 7041) HACCP
is applied to the relevant manufacturing facilities. It is certified to Kosher and Halal.

All the information and data in this brochure are accurate and reliable to the best of our knowledge, but
they are intended only to provide recommendations or suggestions without guarantee or warranty. All of
our products are sold on the understanding that buyers themselves will test our products to determine
their suitability for particular applications. Buyers should also ensure that use of any product according
to these data, recommendations, or suggestions does not infringe any patent, as Shin-Etsu will not accept
liability for such infringement. Any warranty of merchantability or fitness for a particular purpose is hereby
disclaimed.

Imprint
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