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Dear reader,

The last issue of ExAct already focussed on
Kollicoat® IR, an innovative instant release coating
recently introduced by BASF. Several different
BASF research departments collaborated to deve-
lop this product, a polyvinyl alcohol polyethylene
glycol graft copolymer. Two articles in ExAct No. 8
featured the physicochemical characteristics and
application properties of Kollicoat® IR. 

Scaling up is one of the most challenging tasks 
in pharmaceutical production. Up to now,
Kollicoat® IR has mainly been tested in small 
batch sizes. As a number of companies are cur-
rently testing the properties of the polymer, we 
are presenting detailed information in this ExAct
issue on the quality of tablets after spraying in dif-
ferent coaters up to production scale size. We are
confident that Kollicoat® IR will rapidly become a
synonym for fast and economic instant release
coating.

Our research on new pharmaceutical excipients is
dedicated to discovering highly innovative, new
products such as Kollicoat® IR.

 Excipients & Actives for Pharma

No. 9, October 2002

Yours sincerely,

BASF Aktiengesellschaft
Strategic Marketing
Pharma Solutions

Charles Dods
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Scale-up of an Instant-Release Film-Co

Purpose

Kollicoat IR, a new polyvinyl alcohol – polyethylene
glycol graft copolymer, offers the means to impro-
ve the coating of instant-release tablets [1]. To
date, the polymer has only been tested in small
batch sizes. In this study, the scale-up from lab to
production scale was investigated with special
emphasis on the process parameters and tablet
properties.

Methods

A 40 mg propranolol HCl tablet made by direct
compression (weight 250 mg, diameter: 9 mm,
biconvex) was coated in batches of 5 kg and 15 kg
using a 24" Accela Cota (Manesty) and in a batch
of 250 kg using a Driacoater 900 (Driam). A stan-
dard coating formulation with Kollicoat IR as film
forming polymer (Table 2)  was applied in a coating
weight of 4.8 mg/cm2, or a weight gain of 3.8 %.
Spraying rates, inlet air volumes and temperatures
were varied. The dissolution rate, disintegration
time, hardness and appearance of the coated
tablets were determined.

Results

The coating experiments were started with the
smallest batch size and a moderate absolute
spraying rate of 14 g/min corresponding to a rela-
tive spraying rate of 2.8 g/min/kg cores. The
scale-up of tablet coating with Kollicoat IR proved
to be easy without any need for adjustment of the
inlet air temperature, relative spraying rate
(g/min/kg cores) or relative inlet air volume
(m3/h/kg cores). The experiments show that if
these parameters are maintained, the outlet air
temperature, product temperature and outlet air
humidity do not change. A 50-fold increase in
batch size with the use of a larger coating machine
was possible without any problem.

In the Accela Cota 5 kg-batch, the spraying rate
could be increased to 6 g/min/kg cores by increa-
sing the inlet air volume proportionately. As the
inlet air volume in the Driacoater was at its maxi-
mum and could not be further increased, it was
not possible to increase the spraying rate without
overwetting the cores. However, compared with
common instant-release coatings like HPMC, the
coating process with Kollicoat IR was extremely
fast: 24 min in the Accela Cota at 6 g/min/kg
cores and 55 min in the production scale
Driacoater at 2.8 g/min/kg cores. While the tablets
from the production scale trial had a slightly better

appearance, there was no difference in the pro-
perties such as hardness, friability, disintegration or
dissolution.
The coating process slightly increased the
hardness of the cores as expected, but the disin-
tegration and dissolution remained unchanged
showing that the dissolution rate of the coating is
extremely fast.

General rule

If a coating process is to be scaled up, one has to
know the maximum inlet air volume of the coating
machine and the usual batch size. The same relati-
ve inlet air volume (m3/h/kg cores) should be set in
the small coater and increasing spraying rates
should be tested until overwetting effects are
observed. A moderate relative spraying rate should
be used for the scale-up trials.

Table 1: Tablet composition

[mg]

Propranolol HCI BASF 40.0

Ludipress BASF 97.5

Avicel PH 102 FMC 97.5

Kollidon VA 64 BASF 12.5

Magnesium stearate Bärlocher 2.5

Tablet weight 250.0

Table 2: Coating formulation

[%]

Kollicoat IR BASF 16.0

Talc Riedel de Haen 4.5

Titanium dioxide Kronos 3.0

Sicovit red 30 BASF 1.5

Water 75.0

Total solids 25.0

Table 3: Coating parameters

Accela Cota Accela Cota Accela Cota Driacoater
5 kg A 5 kg B 15 kg 250 kg

Batch size [kg] 5 5 15 250

Spraying rate [g/min] 14 30 42 700

Relative spraying rate [g/min/kg cores] 2.8 6.0 2.8 2.8

Inlet air volume [m3/h] 83 191 223 4400

Relative inlet air volume [m3/h/kg cores] 16.6 38.2 14.9 17.6

Inlet air humidity [%] 5 4 5 –

Outlet air humidity [%] 15 13 14 –

Inlet air temperature [° C] 71 69 73 70

Outlet air temperature [° C] 47 48 50 47

Product temperature [° C] 45 44 45 –
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ating Process with Kollicoat® IR

Conclusions

• The coating process with Kollicoat IR can easily
be scaled up from lab to production scale.

• The tablet properties remain unchanged.
• The coating process was extremely fast, even

with a 250 kg batch.
• In scaling up, the inlet air temperature, relative

spraying rate and relative inlet air volume
should be kept constant.

• The newly developed method for determining
the film dissolution time gives reliable and
reproducible results.

References
[1] Technical Information Kollicoat IR, 

BASF Aktiengesellschaft, October 2001.

(figure 1)
Hardness of propranolol cores and film-coated tablets
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(figure 2)
Disintegration of propranolol cores and
film-coated tablets in 0.08 N HCl
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(figure 3)
Dissolution of propranolol cores and film-coated tablets
in 0.08 N at 50 rpm
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Suitability of Additives to Reduce the Ta

Introduction

Kollicoat® EMM 30 D is a copolymerisate based on
ethyl acrylate and methyl methacrylate in a 2:1
ratio and is increasingly used in the manufacture of
coated oral sustained-release formulations.
Because of its very low minimum film-forming and
glass transition temperature, this product has a
tendency to tackiness necessitating the addition of
antitack agents.
The tack effects have an adverse effect on product
processibility both during the spraying process and
subsequent pellet storage.
Additives such as talc, magnesium stearate, kao-
lin, Aerosil 200 or glycerol monostearate are widely
used in practice to minimize tack effects, talc
being the most popular agent.

The purpose of this study was to
• reduce the tendency of Kollicoat® EMM 30 D to

tackiness by adding suitable excipients and 
thereby optimize processibility,

• ensure flowability of the coated pellets also after
storage,

• avoid significantly influencing dissolution on addi-
tion of antitack agents.

Experimental Methods

• Materials:
Kollicoat® EMM 30 D (BASF AG, Ludwigshafen),
propranolol HCl (Knoll AG, Ludwigshafen),
antitack additives see Figure 1.

• Apparatus:
Ultra Turrax (IKA Labortechnik), 
corundum disc mill (Fryma Maschinenbau GmbH),
fluid bed coater (Aeromatic-Fielder), 
dissolution tester (Pharmatest Apparatebau)

• Preparation of isolated films:
The spray suspension is sprayed onto a preheated
rotating teflon roller and dried with a blower.

• Determination of tackiness:
The isolated films are fixed on a glass plate and
stored for 12 h at the condition of interest. Testing
is then performed by the Hössel method [1].

Incorporability of substances in the dispersion

The substances to be tested are dispersed in water and then 
incorporated in Kollicoat® EMM 30 D with stirring.

The following parameters preclude further processing:
• pronounced settling of antitack additive
• marked increase in viscosity or gelation of substance used
• coagulation
• no wetting of additive

Aerosil R 972 • barium sulfate • kaolin • precipiated silica 
(Sipernat 22S) • stearic acid • magnesium aluminium
silicate (Veegum F) • 

All Antitack Additives

Behaviour of spray formulations during the process

The remaining substances are incorporated into a spray 
suspension and sprayed onto pellets in the fluid bed.

The following parameters preclude further processing:
• agglomeration of pellets during the spraying test
• coagulation of the dispersion
• nozzle blockage
• increased process time

Positively rated antitack additives

These substances satisfy the criteria applied.

Glyceryl behenate (Compritol 888 ATO) • 
Glyceryl behenate (Compritol 888 ATO)/talc • 
Simeticone (Pharsil 21046 VP) • 
Simeticone (Pharsil 21046 VP)/talc

Aerosil 200 • calcium stearate • stearyl alcohol • talc micr. •
magnesium stearate • maize starch • calcium silicate 
(Micro-Gel) • monostearin • sodium stearyl fumarate • 
succrose stearate (Ryoto Sugar Ester S 1670) • talc Pharma S •
titanium dioxide, micronized • tricalcium phosphate

(figure 1)
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ck of Kollicoat® EMM 30 D Coatings

• Coating formulation:
Propranolol-HCl-pellets:

propranolol-HCl 30.00 %
Avicel PH 101 46.66 %
Granulac 20.84 %
Kollidon VA 64 2.50 %

Spray suspension:
Kollicoat®

EMM 30 D 39.30 %
Pharmacoat 603 1.40 %
Kollidon 30 0.50 %
Sicovit Rot 30 0.50 %
talc 4.72 %
water 53.58 %

Conclusions
• Some of the substances studied are unsuitable

due to unsatisfactory incorporability or stability
of the dispersion, as well as processing pro-
blems during the spraying test.

• Compritol 888 ATO and Pharsil 21046 VP as
well as their combinations with talc were found
to be suitable, with Pharsil/talc being the prefe-
rable option.

• The Pharsil/talc combination effective as
antitack agent has no impact on dissolution
and thus allows optimization of formulations
practically without problems.

References
[1] P. Hössel, Cosmetics and Toiletries 111 (8),

73ff (1996)

(figure 2)

Medium: 0.08 N HCl (2 h), buffer pH 6.8 (2-24 h)
Propranolol-HCl-pellets, coating level 3.3 mg/cm3

Dependence of dissolution on antitack additive
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Results and Discussion

In this study the substances listed in Figure 1
were tested for suitability as antitack additives,
using concentrations between 2.5 and 12.5 %
with reference to polymer solids.

Figure 1 shows all the materials ruled out on the
basis of incorporability into the dispersion and
those with which a spraying test was performed.

The antitack additives listed in the lowest box and
their combinations proved suitable. Storage trials
with the coated pellets show that pellet flowability
also does not decrease after storage. The
Pharsil/talc combination was found to be optimal.
Figure 2 demonstrates that the addition of Pharsil
has no impact on dissolution.
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Applications of Solutol® HS 15 - A Pote

Introduction

An increasing number of potent drugs is poorly
water-soluble and the trend of developing new
drugs with lipophilic character is still continuing. To
dissolve these drugs for parenteral administration
is a common problem [1]. Thus, the incorporation
of drugs into micelles using solubilizing agents is
often a favourable method to yield a sufficient and
suitable drug solution [2]. However, when using
amphiphilic non-ionic surfactants for solubilizing
purposes the physiological tolerability and compa-
tibility as well as the physicochemical properties of
the solubilizers have to be taken into account. The
relatively new solubilizer Polyethylene glycol-660-
hydroxystearate, Solutol® HS 15, meets the requi-
rements of an effective modern solubilizer and was
recently approved for human injectables in
Canada. There is a formulation with Phytonadione
on the market. When using Solutol® HS 15 as
solubilizer the reversal of the multi drug resistance
of tumor cells to anticancer drugs could be reali-
zed as a positive side effect of the substance [3,4].
The objective of the present study was the detai-
led determination of the formulation properties of
Solutol® HS 15 and its physiological tolerance in
comparison to polysorbate 80 (PS 80).

(figure 1)
Solubilizing capacity of Solutol® HS 15
for different drugs
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The solubilizing profile of Solutol® HS 15
in comparison to PS 80
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Influence of concentration of solubilizer and
drug loading on the kinematic viscosity
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Materials and Methods

With Solutol® HS 15 (Batch No. 51-1772, BASF)
and Polysorbate 80 (Batch No. 516851, ICI) solu-
bilizates were prepared by using carbamazepine,
clotrimazole, 17-ß-estradiole, piroxicam, sulfathia-
zole (ST) and tocopherolacetate as model drugs.

Preparation method: The drug was suspended
in the molten solubilizer under stirring at 65 °C.
Phosphate buffer (PB) pH 7.0 (USP XXIII) was
added dropwise at the same temperature. The
mixtures were cooled to room temperature under
stirring. The dispersions were filtered through a
0.22 �m membrane resulting in clear / opalescent
solutions.

Drug content: The amount of solubilized drug
was measured using a photometer after diluting
the solubilizates with a 1:1 mixture of methanol /
PB. The tocopherol-acetate was analyzed by
means of a HPLC-method.

Kinematic viscosity: Equilibrating the solutions
for at least 30 min. at 25 °C a capillary viscosime-
ter (Ubbelohde, Germany), capillary No.I was
used.

Sterilization process: The solublizates were ste-
rilized by steam sterilization for 20 min at 121 °C
and afterwards analyzed with regard to fat values
with commonly used methods (Ph. Eur. 1997).

Haemolytic activity: The solubilizers were incu-
bated over a wide concentration range with isola-
ted erythrocytes of rabbits for 60 min. The degree
of damage of the red blood cell membranes was
quantified by spectrophotometry of released 
haemoglobin [5].

Blood histamine level in dogs: The manufactu-
red solubilizers of Solutol® HS 15 and PS 80 in
concentration of 5 % in an aqueous solution of 
10 % sorbitol were administered intravenously to
beagle dogs in a concentration of 100 mg / kg.
The blood histamine level was monitored by sam-
pling the blood in intervals over a period of 60 min.
The amount of released histamine was analyzed
using an ELISA test.

nt Solubilizer with a Low Toxicity

Table 1: Influence of a sterilization process on
analytical parameters of Solutol® HS 15

[mg/g KOH] untreated 20 min/121 °C

Acid value 0.2 0.2

Saponif. value 60 60

Hydroxyl value 99 99

Table 2: Influence of a sterilization process on solubilizates of Solutol® HS 15

20 % HS 15 20 % HS 15 + 7.5 % Tocoph.-acetate
untreated 20 min/121 °C untreated 20 min/121 °C

Acid v. [mg/g KOH] 0.1 0.1 0.1 0.1

Saponif. v. [mg/g KOH] 13.0 13.2 21.0 21.0

pH-value 6.0 5.5 5.75 5.63

Micelle dm [nm] 13.0 13.0 24.6 24.1

Turbidity [FTU] 5.1 5.0 26.0 26.0

20 % HS 15 + 0.6 % ST in H2O 20 % HS 15 + 0.6 % ST, PB pH 7
untreated 20 min/121 °C untreated 20 min/121 °C

Acid v. [mg/g KOH] 1.4 1.4 1.5 1.3

Saponif. v. [mg/g KOH] 13.0 14.0 14.0 14.0

pH-value 5.9 5.6 7.0 7.0

Micelle dm [nm] 12.9 12.8 12.4 12.5

Turbidity [FTU] 4.7 4.7 5.0 5.0

Table 3: Haemolytic activity of rabbit erythrocytes and serum histamine level in dogs after i.v. application

Haemolytic activity [% Haemolysis] Serum histamine level [nM]

0.1 % 1 % 10 % 0 min 15 min 60 min

HS 15 0 0 8.7 5 220 8

PS 80 0 0 11.1 3 >50000 247
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Conclusions
• Solutol® HS 15 meets the requirements of a

potent modern low toxicity solubilizer. The 
solubilization capacities enclose a wide range 
of drugs. The formulations can be sterilized
with a steam sterilization process. There are
great advantages of Solutol® HS 15 in 
comparison to PS 80.

References
[1] Sweetana,S., Akers, M.J. Pharm. Scl. &

Technol. 5, (1996), 330-342. 
[2] K.H. Frömming et al., Acta Pharm. technol. 

36 (4), 1990, 214-220.
[3] J.S. Coon et al., Cancer Res. 51 (3), 1991,

897-902.
[4] J.S. Coon, Proc. Am.Assoc. Cancer Res. 33,

1992, 484.
[5] D. Hoover et al., Fundam. Appl. Toxicol.14

(1990), 589 pp.

Results and Discussion

The solubilizing capacity for the tested drugs
increased almost linearly with enlarging concentra-
tion of solubilizing agent (Fig.1) due to the forma-
tion of spherical micelles even at high concentra-
tions of Solutol® HS 15. It seemed that the forma-
tion of mesomeric phases did not take place at
concentrations up to 30 %. As shown in Fig. 2 the
slope of solubilizing capacity of PS 80 declined at
higher concentrations in contrast to the constant
slope of Solutol® HS 15. Additionally a higher
amount of drug - in this case clotrimazole and
estradiole - could be dissolved when using
Solutol® HS 15. Evaluating the viscosity data it can
be shown (Fig.3) that solubilized drugs did not
have any influence on the kinematic viscosity. The
viscosity increased with increasing amount of
solubilizer. However, in contrast to Solutol® HS 15
the viscosity of PS 80 strongly increased at higher
concentrations, whereas the viscosity of Solutol®

HS 15 remained fairly low. Therefore a painless
administration of a 30 % solution of Solutol® HS 15
is possible. The steam sterilization process 
(121 °C / 20 min) of pure Solutol HS 15 revealed

no changes of different fat values or other pro-
perties indicating that no considerable hydrolizati-
on processes took place (Table 1). The sterilization
process performed with solubilizates of 20 %
Solutol® HS 15 in demineralized water and a drug
loading of 7.5 % tocopherolacetate respectively
0.6 % sulphathiazole did not influence the pro-
perties of the solubilizates except a minor change
of pH-value. After the sterilization process a phase
separation occured which can be overcome by
shaking the solutions moderately. Even the micelle
diameter remained unchanged. Steam sterilization
of Solutol® HS 15 solubilizates is possible.
Therefore expensive aseptic manufacturing could
be avoided (Table 2). As can be seen in Table 3
the haemolytical activity of both solubilizers is
moderately low, but the increase of the blood
histamine level of PS 80 after i.v. application is
dramatically high. In contrast to PS 80 the hista-
mine release after administration of Solutol® HS 15
was only slightly increased indicating the better
physiological tolerability of Solutol® HS 15.
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Contract Manufacturing is getting bigger

Our group has changed, but not our commitment
to our customers.
Since April Mr. Ing. Daniele Piergentili has joined
the group as account manager for the west coast
of the US, UK and Italy. The other account mana-
gers are: Dr. Martin-Jochen Klatt, who is responsi-
ble for USA (East Coast), Canada and Japan and
Wolfgang Falkenberg, who takes care of Europe
(except Italy and UK).
The group is getting bigger in order to offer more
expertise and experience in contract development
and manufacturing services.

Contract Manufacturing is exclusively dedicated to
providing world-class pharma solution and con-
tract development services to the pharmaceutical
world. 
Further as part of BASF Fine Chemical global divi-
sion we have access to the broadest and special
list of technologies, capabilities and resources of
the group (see right).

Of course it is our dedicated people who really
make us special.
Our motto is: Try to do something new more than
something better that others already do.

Let's process your ideas together
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BASF sets up ExAct Pharma Solutions 
Technical Center for Asia Pacific

Picture from left to right: 
Mr. Hiroshi Sumitani, Mr. Hiroshi Kasai, Mr. Yoshitomi Kakiguchi, Mr. Mitsunori Tanabe,
Mr. Sang Jun Lee, Mr. Kunihiko Yokota, Dr. Danilo Mercado

BASF’s newly established Pharma Technical
Center is aptly called “ExAct”, an integration of the
special range of Excipients and Actives which
BASF manufactures for the pharmaceutical and
human nutrition industry. The center is strategically
located in Yokkaichi, Japan and is housed with the
other BASF technical centers for competence in
chemicals. The pharma center joins the food and
the cosmetic technical centers, which are also part
of the BASF network.
The thrust of the center is to offer innovative phar-
ma solutions to customers in the Asia Pacific regi-
on. It aims to match research-based solutions to
current customer needs. It also augments the
technical platform of the recently formed Asia
Pacific Regional Business Management for
Pharma Solutions based in Singapore. Core to the
center’s services is an application laboratory, 
which offers practical solutions for development
and manufacture of pharmaceutical dosage forms.
Among others, it has facilities for analysis and
testing formulations including prototype manufac-
turing. The center is run by qualified chemists,
pharmacists and specialists, who provide the
necessary expertise in pharmaceutical formulation
and drug manufacturing technology.
The technical team is coordinated by the regional
management in Singapore through its Technical
Manager, Mr. Sang Jun Lee.

Contact Persons and Details:

Dr. Danilo G. Mercado
Senior Manager
Regional Business Management -Asia Pacific
Pharma Solutions, BASF SEA Pte. Ltd
35-01 Suntec Tower One, Singapore
Tel.:   65 6398 5013
Fax:  65 6430 9812
E-mail: mercadd@basf-sea.com.sg

Mr. Sang Jun Lee
Technical  Manager
Regional Business Management -Asia Pacific
Pharma Solutions, BASF SEA Pte. Ltd
35-01 Suntec Tower One, Singapore
Tel.:   65 6398 5015
Fax:  65 6430 9812
E-mail: leesj@basf-sea.com.sg
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New Pharma Solutions Website
Launched
At the beginning of August the new website for the
Pharma Solutions Divison of BASF was launched.
The contents have been completely revised and
tailored to meet our customer needs. We are now
offering downloads for Technical Information
Sheets of our active ingredients and excipients.

In addition to that we are presenting our contract
manufacturing group and their services in detail.

Please visit us at http://www.pharma-solutions.basf.com
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Contact
Please contact your local BASF company
or one of the following regional centres:

Asia
BASF Asia Pacific Regional HQ
Pharma Solutions
Dr. Danilo Mercado
BASF South East Asia Pte Ltd
35-01 Suntec Tower One
7 Temasek Boulevard
Singapore
Fax: +65 /64309812

Europe
BASF Aktiengesellschaft
MEE/HP – Rheincenter
Mr. Peter Hoffmann
D-67056 Ludwigshafen
Germany
Fax: +49 /62160-76940

NAFTA
BASF Corporation
Pharma Solutions
Mr. Patrick Glaser
3000 Continental Drive-North
Mount Olive, NJ 07828-1234
USA
Fax: +1 /9734265355 

South America
BASF S.A.
Human Fine Chemicals
Mr. Claudio Lehmann
Estrada Samuel Aizemberg, 1707
09851-550 São Bernardo do Campo-SP
Brazil
Fax: +55 /1143432255

Eastern Europe /Africa /West Asia
BASF Aktiengesellschaft
RWM/M – D 205
Mr. Ralf Krautheimer
D-67056 Ludwigshafen
Germany
Fax: +49 /62160-44689

Or visit our website:
http://www.pharma-solutions.basf.com

Preview

In general sustained release coatings are
applied on multiparticulate formulations and
seldom on single-unit dosage forms in order to
avoid the risk of dose dumping. OROS-
systems represent a special type of coated
sustained release single-unit dosage form that
is very costly to produce. 

Besides other topics ExAct No. 10 will inform
about the development of a coated single-unit
delivery system exhibiting a strong release
effect following zero order kinetics, which can
be manufactured more easily than an OROS-
system.

Should you require information in advance,
please contact your local BASF company or
one of our regional marketing offices.
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Innovative Single-Unit Drug Delivery Systems
Using Kollicoat® SR 30 D-Coatings

New Media
New booklet on BASF
excipients published

Three books on one 
CD-ROM

In this first edition of the booklet an overview is
given on the functions of our excipients in the
pharmaceutical technology. On 101 pages it deals
with the different dosage forms (tablets, capsules,
solutions, suspensions, semisolid forms, diagno-
stics etc.) and describes a multitude of applicati-
ons of our Kollidon®, Kollicoat®, Ludipress®, Lutrol®,
Solutol® and Cremophor® grades using typical for-
mulations as examples for the demonstration of
their function in the different fields. It starts with
binders in tablets and finally ends with stabilizers in
diagnostics. An excellent impression of the techni-
cal advantages of our pharmaceutical excipient
range can be obtained.

The 4th edition of this CD-ROM now combines
three new or revised books:

- „Functions and Applications of BASF
Pharmaceutical Excipients“ (1st edition 2001,
presentation see left)

- „Kollidon® - Polyvinylpyrrolidone for the pharma-
ceutical industry“ (6th edition 2002, including
Kollidon® SR as chapter 5)

- „Generic Drug Formulations“ (4th edition 2001)

These books give an excellent overview on the
technical possibilities offered by our excipients,
active ingredients and vitamins for the develop-
ment of drugs and vitamin preparations.


