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Aqueous Enteric Coating with Hydroxypropyl Methylcellulose
Acetate Succinate in Commercial Scale™

Noboru Hoshi
Organic Chemicals Division, Shin-Etsu Chemical Co., Ltd.

A &4 2y 7]A <l hydroxypropyl
methylcellulose acetate succinate (Aqoat®) 2]
oo shizA] e AgabteE Agd A
5 algeh, Agoate €Al 4 Iulor= [
Bofmule] ofobE ARATA joll FAlslo} 9o o
AR AA o] odzfan gict,

Agoate| £E&

Table 1€ Agoate] & ®o] 3
o}, typet.24& AS-L, AS-M % AS H
3 pH7} ke 3557t Alsln Qo H
< T84 LAkl U]E%‘]—iél‘ﬂ]%l‘é‘%ii
2(HPMC)8 £74o] ===
acetyl”] 9] ool ule} WslEc), o] 3FHF FollA]
© AS-Me| odubAql g4 7A 2 A= F
o] HP-55(Y - oFafo] 4% HPMCP
220824) 0l Aedatel, AS-HE =2 pHolA =

laL;L,_ ]

succinoyl”] ¢+

Table I—Types of AQOAT (HPMCAS: Hydroxypropy!
Methylcellulose Acetate Succinate)

Table II— Formulation of Coating Dispersion

AQOAT AS—MF 10.0% 120k
Triethy! Citrate(TEC) 28% 3.36k
Talc 3.0% 3.6k
SO-15° (0.0025% 3s)
Water 842% 101.044g

Total 100.0% 1200k

*Antifoaming Agent, Sorbitan Sesquioleate
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AQOAT
Talc AS-MF SO-15 TEC Water
3.6k 120 38 3.36k 101.04kg

Cooling 10T
Dissolving
Dispersing
Dispersing
120k, 15C

Coating Dispersion
Chart 1—Flow Chart for Making Coating Dispersion

AQOAT D . Tablets 1208

Preheating(5~10min)

! Enteric Coating(Total 319min)
Overcoating Solution Spray rate-low(60min)
V Spray rate-medium(90min)
Spray rate-high(169min)

Water Spray(2min)

Overcoating(77min)
Drying(30min}

Cooling(10min)

Chart 2— Flow Chart for Tablet Coating
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Table III — Tablets (Placebo) used in Enteric Coating

Formula Properties
Lactose 75.0m Size 6.5mo SmR
Cornstarch 31.8m Weight 120m9/T
LH-11 1200 Hardness 7.0
Mg-Stearate 1.2mg (ERWEKA Hardness)
Disintegration 210"
Total 120.0m/T Time

Preparation: Tableted by Wet Granulation Method Using Water

Granulating

Table IV— Specification of Apparatus

New Hi-Coater HC—130N

Machine

Spray Gun ATFX3
Nozzle Diameter 1.8en@
Drum Diameter 1300
Brim Volume 2250
Pump Peristaltic Pump

(Tube :Inside 4m®, Outside 7aag)

Revoiution Speed Max 16rpm
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Table V— Operating Conditions at a High Spray Rate
(Enteric Coating)

Machine

Spray Gun

Gun Distance
Spraying Air Velocity

New Hi-Coater HC—130N
ATFx3

25c from Tablet Bed Surface
20002/min(3kg /ea)---+-per gun

Charge 120k

Exhaust Air 253 /min

Suction Air 22 5m /min

Inlet Air Temp. 78¢

QOutlet Air Temp. 36T

Tablet Temp. 37c

Spray Rate 45089 /mineereeeeeees per 3 guns
Totat Liquid Consumption 120k

Coating Time 319min(total enteric coating)

Table V1— Overcoating
Formula of Coating Solution  Operating Conditions

Charge 135k(Coated Tablet)

Pharmacoat 606 6.0% Spraying Air Velocity 2302/min
TiO, 05% (4xg/cd)--+-per gun
inlet Air Temp. 78¢
Water 935% Outlat Air Temp. 46T
Tablet Temp. 46T
Total 100.0% Liquid Consumption 20kg
Spray Rate 260g/min-per 3 guns
CoatingTime 77min
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Table VII— Experiment of Tablet Coating
Suction Air—18%/min 22.5n /min
ut 3
Revoluti Srnﬂ: 6rpm 8rpm rpm
100 500
Spray Rate
} 400
I inlet Temp.
=4
g -
2 z
g +300 E
8 | S, )
5. g
= Tablet Temp. k200 E;
Outlet Temp. g
7]
100
Dispersion Temp.
0 1 2 3 5 6 7 8
Operation +—— - .
Preheating AQOAT Coating Overcoating Drying = Cooling

. Table VIII— Tablet Weight Increase and Gastric Resis-
‘ ’ tence of Tablets during Enteric Coating
Process

Coating Quantities of AQOAT 10%
by Liquid Consumption 5% 6% 7% 8% 9% final

Tablet Weight 128m 130m 132m 134m 136m 138w
Overcoating - - - - - ing
Disintegration Test® 2/6 2/6 0/6 0/6 0/6 0/6

Coating Yield - - - - - 95%

* Following the JP-XI Disintegration Test. 6 Tablets were
examined in the 1st Fluid (pH 1.2)for 2 hours (change/used)

Al 198 (pH 1, 2) Foll Al 24417 Asl5-8 33
o}, Aqoatd] AHEEko] 7%2HE jAlo] olo]
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& $¥alaky sl Auko 2¥E 379¢/mino
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Table IX— Heat and Mass Balance in Steady State
at High Spray Rate.

O Quantity of water evaporated per minute:
450g/min (coating disperson) x 0.842(water content of coating disper-
sion) = 379g/min
O Heat transfer and mass transfer (analysed using the humidity chart):
* Absolute humidity of iniet air (0.002kg(HoO)kg(dry air)---- 10°C,
30% RH
e Maximum absolute humidity of outlet air (10°C, 30%RH—
78°C—»36°C, by adiabatic cooling) 0.020kg (H,O)kg(dry
air) -~ -36°C, 55°RH
o Air flow rate 22.5m3/min (36°C, 55%RH) = 25.0kg(dry air)/min
« Capacity of water evaporated per minute
(0.020—0.002)kg (HO)/kg(dry air) x 25.0kg(dry air)/
min = 450g/min
O Mass blance
379g/min(actualy450g/min(calculated) = 84%
The difference might be caused by a heat loss through the coating ap-
paratus
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