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Shin-Etsu AQOAT (pronounced “Ay-coat”),
Hypromellose Acetate Succinate is an enteric
coating material which was first approved in
Japan in 1987.
As of January 2004, this product has been
approved in Korea, several countries in Europe,
and USA as well as in Japan. In 2000, the
production plant located in Japan was inspected
by the FDA.
The characteristics of this material suggest
several applications in addition to conventional
enteric coating.
This brochure briefly describes the properties of
Hypromellose Acetate Succinate.
If you have any questions, please contact us for
further information.

Introduction
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Acetone

Methanol

99 % Ethanol

CH2CI2

Ethanol - Water（8:2）*

Ethanol - Water（1:1）*

CH2CI2 - Ethanol（1:1）*

Diethyl ether

Purified water

10 % - NaOH

10 % - Na2CO3

S = Soluble（solution may be slightly opaque） 
* Weight ratio

I = Insoluble
P = Partly soluble or swelling

S S

Equilibrium moisture content 

AS-MF

AS-HF

AS-LF

Hypromellose
phthalate (HP-55)

12

25℃ 
10

8

6

4

2

0
0 20 40 60 80 100 120

Relative humidity（%） 

Eq
ui

lib
riu

m
 m

oi
stu

re
 c

on
te

nt（
%
） 

Viscosity vs concentration 
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AS-LG in
Ethanol/Water（1:1） 
AS-MG in
Ethanol/Water（7:3） 
AS-HG in
Ethanol/Water（8:2） 
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Appearance White to yellowish powder or granules with a faint, 
acetic acid-like odor. Tasteless.

True density 1.27 - 1.30 g/cm3（measured with helium pycnometer）

Bulk density
Micronized grade: 0.2 - 0.3 g/mL,
Granular grade: 0.2 - 0.5 g/mL

Tap density
Micronized grade: 0.3 - 0.5 g/mL,
Granular grade: 0.3 - 0.6 g/mL

Molecular
weight 18000（weight-average, measured with SEC-MALLS）

Degree of
polymerization 70（weight-average, measured with SEC-MALLS）

Thermal
degradation 200 C
temperature

Manufacturing Process
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Physicochemical Properties

Available grades*

Grade Mean Particle
Size

Labeled
Viscosity

Acetyl
%

8
9
12
8
9

Micronized

Granular
12

15
11
6

15
11
6

5μm

1mm

3 mm2/s

AS-LF
AS-MF
AS-HF
AS-LG
AS-MG
AS-HG

Succinoyl
%

The following data
shows only typical values and not specifications. 

Pulp
（Pure cellulose）

Hypromellose
（Hydroxypropyl Methylcellulose）

Shin-Etsu AQOAT
（Hypromellose Acetate Succinate）

Chloromethane
Propylene oxide

Acetic anhydride
Succinic anhydride

*The data shows only typical values and not specifications. For specifications, see page 17.
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SpecificationsFilm Properties SpecificationsApplications

The film specimens were
cast from organic solvent.

Film solubility at various pH

Glass transition temperature* 

AS-LG 120（°C） 
AS-MG 130
AS-HG 135

Hypromellose phthalate 145
Hypromellose 165

*Film softening temperature in thermo - mechanical
 analysis

Water vapor permeability（0 % / 75 % RH）  

 

 
 

AS-LG

AS-LG
AS-MG
AS-HG

165（g/m2/24hrs） 
185
210

AS-MG AS-HG
Tensile strength at
break（MPa） 52 51 55

Elongation（%） 8.4 7.2 4.3

Film strength（ASTM） 
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McIlvaine’s Buffer
（Citric acid - Na2HPO4） 

0

20

40

60

80

100

120

8765

pH

AS-MF
 AS-MG

AS-LF
 AS-LG

AS-HF
 AS-HG

Conventional Aqueous Dispersion Coating

Aqueous Dispersion Coating using
"Concentric Dual-Feed Spray Nozzle"

Solvent-Based Coating

Ammonia-Neutralized Coating

Dry Coating

Variety of
Enteric Coating

with
Shin-Etsu AQOAT

Variety of
Enteric Coating

with
Shin-Etsu AQOAT

Solid Dispersions

Other
applications
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Conventional Aqueous Dispersion Coating

PUMP

Coating Fluid
Shin-Etsu AQOAT（AS-MF）
Triethyl citrate
Talc
Sodium Lauryl Sulfate
Water

7.0 wt%
1.96
2.1
0.21

88.73

（Total 100） 

Air flow
Inlet
Outlet
Pan speed
Post drying

2.5 -3.0 m3/min
75-80℃
40-44℃
16 – 20 rpm
30 min. at 70℃（inlet） 

Feed speed
25 - 45 g/min

Nozzle diameter 1.8 mm
Atomizing pressure 200 kPa
Distance to tablet bed 16 cm

Strainer（60 – 80 mesh）
is recommended.

Keep the coating fluid below 25℃ 
to avoid nozzle clogging.
（Chiller recommended） 

Triethyl citrate (TEC) 

◆Ingredients ◆Preparation of Coating Fluid
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Regular TEC level for aqueous dispersion
coating*

AS-LF 20 %
AS-MF 28 %
AS-HF 35 %

*based on the polymer weight = 100 %

Minimum Film-Forming Temperature of
Aqueous Dispersions

100-kg scale

100-kg scale
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Aqueous Dispersion Coating using“Concentric Dual-Feed Spray Nozzle” Solvent-Based Coating

Ammonia-Neutralized Coating

Concentric Dual-Feed
Spray Nozzle

Air cap

Air inlet

Polymer
Dispersion

Nozzle A
Nozzle B PUMP 1

PUMP 2

Plasticizer

Air flow

Inlet 

Outlet

Pan speed

Post drying

　　30 min. at 60 ℃（inlet） 

Plasticizer feed rate

1.1 - 2.1 g/min

Adjust the feed speed so that the polymer and

TEC is a proper proportion（See page 8）.

Triethyl citrate

Concentric Dual-Feed Spray Nozzle

Coating fluid
Shin-Etsu AQOAT

（AS-MF） 15.0 wt%

Talc 4.5

Sodium lauryl sulfate 0.15

Water 80.35

　　　　　　　（Total 100） 

Polymer feed rate

25 - 50 g/min

Nozzle diameter

　（A）3.0 mm　（B）1.2 mm

Atomizing pressure

Distance to tablet bed

300 kPa

16 cm

2.5 -3 m3/min

70-82 ℃ 

40-45 ℃

16 – 20 rpm
Dispersion
pump

Plasticizer
pump

Dispersion
pump

Plasticizer
pump

PUMP
Coating Fluid
Shin-Etsu AQOAT（AS-MG）
Ethanol
Water

6.0 wt%
75.2
18.8

（Total 100） 

Air flow
Inlet
Outlet
Pan speed
Post drying

2.5 m3/min
60-65℃
32-40℃
16 rpm
30 min. at 60℃（inlet） 

Feed speed
55 g/min

Nozzle diameter 1.2 mm
Atomizing pressure 200 kPa
Distance to tablet bed 16 cm

Shin-Etsu AQOAT（AS-MG）
Talc
Ammonia
Water

7.0 wt%
2.1
0.13（as NH3）

90.77
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Dry Coating Pictures of Dry Coating In the Laboratory

PUMP

Plasticizer
Triethyl citrate and
Acetylated monoglyceride
（35:20） 

Quantitative powder feeder
Supply rate 10 g/min

Compressed air

Air flow
Inlet
Outlet
Pan speed

1.5 m3/min
60℃
40℃
20 rpm

Spray rate
3.7 g/min

Powder nozzle
Nozzle diameter 11 mm
Compressed air pressure 200 kPa
Distance to tablet bed 6 cm

Liquid nozzle
Nozzle diameter 1.2 mm
Atomizing pressure 200 kPa
Distance to tablet bed 6 cm

Basic formulation
Powder Shin-Estu AQOAT（AS-MF） 100 parts

Talc 60
Liquid Triethyl citrate 35

Acetylated monoglyceride 20

Curing
30 - 60 min.
at 60℃（inlet）,

Powder blend
Shin-Etsu AQOAT（AS-MF）
and Talc（5:3） 

Polymer powder

  Curing Heat  

Plasticizer droplet 

Tablet coating
（Side-vented pan coater） 

Granule coating
（Centrifugal granulator） 

Granule coating
（Fluidized-bed） 

Powder feeder

Powder feeding

Plasticizer nozzle
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Coating Performance

Comparison between methods

Standard
polymer Processing

Coating method concentration time Advantage Disadvantage
in coating fluid （min）
（%） Polymer Total solid

Aqueous（conventional） 7 7 11 154 No solvent Nozzle clogging

Aqueous（dual-feed） 15 9 14 96 No solvent, faster Special nozzle required

Ethanol-water 6 8 8 149 Simple, no plasticizer Cost, residual solvent

Ammonia-neutralized 7 8 11 220 No solvent, no plasticizer Color change

Dry coating 10 22 135 No water, faster Powder feeder required

*1

*1

*1

*1

*2（100）

Standard coating amount
for gastric resistance
（% wt gain）

Stability

Gastric resistance*1 3.5 3.4 5.8 11.0 1.9

Initial

Aqueous Aqueous Ethanol- Ammonia- Dry
（conventional）（dual-feed） water neutralized coating*2

Disintegration time（min） 10 11 9 10 13at pH 6.8

After 6 months at Gastric resistance*1 3.4 3.9 5.5 4.4 1.5
40℃ 75 % RH

（closed package） Disintegration time（min） 9 12 9 10 14at pH 6.8

◆Drug release at pH 6.8

◆Drug release vs pH
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Solid Dispersions Bibliography

【Conventional aqueous coating, characteristics】

【Dissolution mechanism】

【Film properties】

【Aqueous coating using concentric dual-feed nozzle】

【Ammonia-neutralized coating】

【Dry coating】

【Solid dispersion】

【Dust explosivity】

【Toxicology】

Physical mixture Solid dispersion 

Drug（Crystal） Drug（Molecule） 

Carrier（Polymer） 
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Degrees 2θ（°） 

Solid dispersion with Shin-Etsu AQOAT

Nifedipine only

X-ray diffraction spectra（Nifedipine） 

Dissolution of Nifedipine from Solid Dispersions with Various Carriers（pH 6.8） 
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Eudragit L

Shin-Etsu AQOAT

Hypromellose phthalate

Hypromellose

Povidone

Nifedipine only
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Product Specifications Precautions for Safe Handling
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The Manufacture of Shin-Etsu Celluose
derivatives are based on the mentioned
registered quality standard and
environmental management system.ISO 9001

ISO 14001
Naoetsu Plant
JCQA-0018
JCQA-E-0064

AS-LG
AS-LF

AS-MG
AS-MF

AS-HG
AS-HF

Test item Grade

ConformsIdentification （1R） 

2.4 - 3.6 cPViscosity

Not more than 5.0%Loss on drying

Not more than 0.20%

Not more than 0.001%

7.0 - 11.0 %

10.0 - 14.0 %

21.0 - 25.0 %

5.0 - 9.0 %

10.0 - 14.0 %

4.0 - 8.0 %

22.0 - 26.0 %

6.0 - 10.0 %

5.0 - 9.0 %

14.0 - 18.0 %

20.0 - 24.0 %

5.0 - 9.0 %

Not more than 1.0 %

Residue on ignition

Heavy metals

Average : Not more than 10 μm
90 % cumulation : Not more than 20 μm

Particle size
（For AS-LF, MF, and HF only） 

Method

USP/NF

Shin-Etsu Laser
Diffraction Method

Free acetic acid succinic acid

Acetyl content

Succinoyl content

Methoxyl content

Hydroxypropoxyl content

25 kg - Fiber drum with polyethylene double bag inside
1 kg - Polyethylene double bag

Package

Warning: May form flammable or
explosive dust-air mixtures. 

Caution: May cause eye irritation. 

Emergency and first aid procedures

In case of material spills and leakages

Storage

Disposal

**********************************************

N O T E :



Cellulose & Pharmaceutical Excipients Department

Shin-Etsu Chemical Co.,Ltd


