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7. Toxicological and regulatory data

7.1	 Summary of the toxicological studies carried out at BASF AG

The information given here refers only to the individual named product of 
BASF. It is specific for the product and cannot be applied to other products, 
even if these products are chemically identical.
The data are based on current knowledge and no claims are made regarding 
completeness. The data do not relieve users from the responsibility of check-
ing the suitability of the product for the intended use and from a risk assess-
ment of their own products.
Our data may only be quoted with BASF’s written permission.

7.1.1	 Kollicoat IR

The following toxicological studies are also important and relevant to Kollicoat 
IR White and Kollicoat Protect since Kollicoat IR is the main component of 
these products.

7.1.1.1	Bioavailability

Result	 Oral bioavailability < 1 %
Test method	 OECD Guideline No. 417 (1984)
Test conditions
- Species 	 Rat
- Test substance 	 14C-Polyvinyl alcohol-polyethylene glycol graft  
	 copolymer (= Kollicoat IR)
- Route of administration 	 Oral; gavage
- Dosages	 10 and 1 000 mg/kg

7.1.1.2	 Acute oral toxicity

Result	 LD50 > 2000 mg/kg
Test method	 OECD Guideline No. 423 (1996)
Test conditions
- Species 	 Rat
- Observation period	 14 days

7.1.1.3	Primary skin irritation

Result 	 Non-irritating
Test method	 OECD Guideline No. 404 (1992)
Test conditions
- Species 	 Rabbit
- Exposure period	 4 h, semi-occlusive dressing
- Observation period	 72 h
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7.1.1.4	Primary eye irritation

Result	 Non-irritating
Test method 	 OECD Guideline No. 405 (1987)
Test conditions
- Species 	 Rabbit
- Exposure period	 24 h
- Readings	 1 h, 24 h, 48 h and 72 h after application

7.1.1.5	Mutagenicity (Ames Test)

Result	 Non-mutagenic
Test method	 OECD Guideline No. 471 (1997)
Test conditions
- �Standard plate test (SPT) and pre-incubation test (PIT), both with and 

without metabolic activation (S-9 mix)
- Strains	� Salmonella typhimurium TA 1535, TA 100, 

TA 1537, TA 98, E.coli WP2 uvrA
- Dosage range	 20 µg – 5 000 µg/plate (SPT), 
	 20 µg – 5 000 µg/plate (PIT)

7.1.1.6	Cytogenetic study (in vivo) – Mouse Micronucleus Test

Result	� No chromosome damaging (clastogenic) 
effects and no indications of any impair-
ment of chromosome distribution in the 
course of mitosis 

Test method	 OECD Guideline No. 474 (1997)
Test conditions
- Species	 Mouse
- Number of animals	 5 per control group, 5 per test group
- Route of administration	 Intra-peritoneal
- Dosage levels	� 500, 1000, 2000 mg/kg b.w. in purified water; 

administered twice with a 24 h-interval between 
administrations

7.1.1.7	Gene mutation test in mouse lymphoma cells (in vitro)

Result	� No mutagenic activity in vitro in the Mouse 
Lymphoma TK+/- Forward Mutation Assay

Test method	 OECD Guideline No. 476 (1997)
Test conditions
- System	� Thymidine kinase (TK) locus in L5178YTK+/- 

mouse lymphoma cells with and without 
metabolic activation (S-9-mix)

- Dose range	 1st experiment:
	� 0; 312.5; 625; 1 250; 2 500; 5 000 µg/ml 

(with and without S-9 mix)
	� 0; 312.5; 625; 1 250; 2 500; 5 000 µg/ml 

(with S-9 mix)
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	 2nd experiment:
	� 0; 78.125; 156.25; 312.5; 625; 1 250; 2 500; 

5 000 µg/ml (without S-9 mix)
	� 0; 312.5; 625; 1 250; 2 500; 5 000 µg/ml 

(with S-9 mix)

7.1.1.8	Sub-chronic oral toxicity (3 months in drinking water)

Result	� NOEL (no observed effect level): 3 000 ppm 
(about 300 mg/kg b.w./d in males, about 
370 mg/kg b.w./d in females) due to increased 
water consumption in both sexes.

	� NOAEL (no observed adverse effect level): 
15 000 ppm (about 1 600 mg/kg b.w./d in 
males, about 2 200 mg/kg b.w./d in females).

	� Clinical examination, clinical chemistry, 
haematology, urinalysis, macroscopy and 
histopathology without treatment-related 
effects

Test method	 OECD Guideline No. 408 (1998)
Test conditions
- Species	 Rat
- Number of animals	� 20 per control group (10 males, 10 females) 

20 per test groups (10 males, 10 females)
- Route of administration	 Oral, in drinking water
- Duration of administration	3 months
- Dosages	 0; 600; 3 000; 15 000 ppm

7.1.1.9 Prenatal developmental toxicity (rabbit)

Result	� NOAEL (no observed adverse effect level) 
for maternal and prenatal developmental 
toxicity: 
1 000 mg/kg b.w./d

	 - No signs of maternal toxicity
	 - No influence on gestational parameters
	 - No signs of developmental toxicity
	 - No indications of teratogenic effects
Test method	� Federal Register, Vol. 59, No. 183, pp. 48746 – 

48752 (1994)
Test conditions		
- Species	 Rabbit
- Number of animals	 25 per control group
	 25 per test group
- Route of administration	 Oral, gavage
- Exposure period	 Day 6 through day 19 post-insemination
- Dosages	 100; 300; 1 000 mg/kg b.w./d (aqueous solution)
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7.1.1.10	 Prenatal developmental toxicity (Rat)

Result	� NOAEL (no observed adverse effect level) 
for maternal and prenatal developmental 
toxicity: 1 000 mg/kg b.w./d

	 - No signs of maternal toxicity
	 - No influence on gestational parameters
	 - No signs of developmental toxicity
	 - No indications of teratogenic effects
Test method	� Federal Register, Vol. 59, No. 183, pp. 48746 – 

48752 (1994)
Test conditions
- Species	 Rat
- Number of animals	� 25 per control group 

25 per test group
- Route of administration	 Oral, gavage
- Exposure period	 Day 6 through day 15 post-coitum
- Dosages	� 100; 300; 1 000 mg/kg b.w./d (aqueous solution)

7.1.1.11	 Chronic toxicity (9 months) after oral administration

Result	� NOAEL (no observed adverse effect level) 
= 30 000 ppm (males: 786 mg/kg bw/day; 
females: 811 mg/kg bw/day) 

Test method	 OECD guideline No. 452 (1981)
Test conditions
- Species	 Dogs
- Number of animals	� 10 per control group (5 per sex) 

10 per test groups (5 per sex)
- Route of administration	 Oral, diet
- Dosages	 0; 3 000; 10 000 and 30 000 ppm
- Exposure period	 9 months, daily.

7.1.2	 Kollicoat MAE grades

Since Kollicoat MAE 100P is the same copolymer as in the dispersion Kollicoat 
MAE 30DP, all toxicolocigal data included in chapter 7.1.2 are valid for 
Kollicoat MAE 30DP and the dispersions prepared from Kollicoat MAE 100P.

The following additional toxicological studies were carried out with Kollicoat 
MAE 30DP:

7.1.2.1	 Acute oral toxicity

Result	 LD50 > 2 000 mg/kg
Test method	 - �ECC Directive 92/69, Publication No. L 383A, 

B.1 (1992)
	 - �Acute Toxic Class (ATC) Method, Arch. Toxicol. 

66: 455-470 (1992)
Test conditions
- Species	 Rat
- Observation period	 14 days.
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7.1.2.2	Acute inhalation toxicity

Result	 LC50 = 1.03 mg/l/4h
Test method	� - OECD Guideline No. 403 

- ECC Directive 92/69
	 - EPA Guideline
Test conditions
- Species	 Rat
- Exposure period	 4 h (liquid aerosol)
- Observation period	 14 d

7.1.2.3	Acute intra-peritoneal toxicity

Result	 LD50 < 200 mg/kg
Test method	 BASF method
Test conditions
- Species	 Rat
- Observation period	 14 d

7.1.2.4	Primary skin irritation

Result	 Non-irritating
Test method	 OECD Guideline No. 404 (1981)
Test conditions:
- Species	 Rabbit
- Concentration	 0.5 ml of the unchanged liquid test substance
- Exposure period	 4 h, semi-occlusive

7.1.2.5	Primary eye irritation

Result	 Non-irritating
Test method	 OECD Guideline No. 405 (1987)
Test conditions
- Species	 Rabbit
- Concentration	� 0.1 ml of the unchanged liquid test substance, 

one single application (the substance was not 
washed out)

- Readings	 1, 24, 48 and 72 h after application
- Observation period	 72 h

7.1.2.6	Sensitization (Buehler Test)

Result	 Non-sensitizing
Test method	 OECD Guideline No. 406 (1992)
Test conditions
- Species	 Guinea pig
- Number of animals	 10 per control group, 20 per test group
- Concentration	� Induction: 0.5 ml of the undiluted test substance 

Challenge: 0.5 ml of the test substance 
(50% in aqua bidest.)

- Induction	 Day 0, 7 and 14, percutaneous occlusive



212

- Challenge	� 14 days after the 3rd induction; percutaneous 
occlusive

- Exposure period	 Induction: 6 h, challenge: 6 h
- Readings	� Induction: 24 h after removal of the patch 

Challenge: 24 h and 48 h after removal of 
the patch

7.1.2.7	Mutagenicity (Ames Test)

Result	 Non-mutagenic
Test method	 OECD Guideline No. 471
Test conditions	� Standard plate test (SPT) and pre-incubation 

test (PIT) both with and without metabolic 
activation (Aroclor-induced rat liver S-9 mix)

- Strains	� Salmonella typhimurium TA 1535, TA 100, 
TA 1537, TA 98

- Dosage range	 0 (aqua dest.), 1 250 – 15 000 µg/plate

7.1.3	 Kollicoat SR 30D

Further toxicological studies published in the literature are summarized in 
chapter 7.2.

7.1.3.1	Acute oral toxicity

Result	 LD50 > 2 000 mg/kg
Test method	 OECD Guideline No. 423 (1996)
Test conditions
- Species	 Rat

7.1.3.2	Acute skin irritation

Result	 Non-irritating
Test method	 OECD Guideline No. 404
Test conditions
- Species	 Rabbit
- Exposure period	 4 h, semi-occlusive dressing

7.1.3.3	Acute eye irritation

Result	 Non-irritating
Test method	 OECD Guideline No. 405
Test conditions
- Species	 Rabbit
- Exposure period	 24 h
- Readings	 1 h, 24 h, 48 h and 72 h after application
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7.1.3.4	Mutagenicity (Ames Test)

Result	 Non-mutagenic
Test method	 OECD Guideline No. 471 (1997)
Test conditions
- �Standard plate test (SPT) and pre-incubation test (PIT) both with and with-

out metabolic activation (S-9 mix)
- Strains	� Salmonella typhimurium TA 98, TA 100, TA 

1535, TA 1537, E.coli WP2 uvrA
- Dosage range	� 20 µg – 5 000 µg/plate (SPT), 

20 µg – 5 000 µg/plate (PIT)

7.1.3.5	Cytogenetic study (in vivo) – Mouse Micronucleus Test

Result	� No chromosome damaging (clastogenic) 
effects and no indications of any impair-
ment of chromosome distribution in the 
course of mitosis

Test method	 OECD Guideline No. 474 (1997)
Test conditions
- Species	 Mouse
- Route of administration	 Intra-peritoneal
- Dosage levels	 0, 50, 100, 200 mg/kg b.w.

7.1.3.6	Prenatal developmental toxicity (rat)

Result	� Under the conditions of this toxicity study, 
the oral administration to pregnant Wistar 
rats from implantation to one day prior to 
the expected day of parturition (days 6-19 
p.c.) elicited neither maternal toxicity nor 
were there substance-induced influences 
on the gestational parameters. There were 
also no signs of developmental toxicity, 
especially no substance-induced indica-
tions of teratogenicity, up to and including 
the highest dosage level. 
NOAEL (no observed adverse effect level) 
for maternal and prenatal developmental 
toxicity: 840 mg/kg body weight/day 

Test method	� Federal Register, Vol. 59, No. 183, pp. 48746 – 
48752 (1994)

Test conditions
- Species	 Rat
- Number of animals	 25 per control group;  25 per test group
- Route of administration	 oral, gavage
- Dosages	 0, 100; 300; 1 000 mg/kg b.w.
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7.1.3.7	Sub-chronic oral toxicity 

Result	� Under the conditions of this study, the “no 
observed adverse effect level” (NOAEL) was 
50 000 ppm (4493.7 mg/kg body weight/day 
in males; 5162.7 mg/kg body weight/day in 
females). The clinical, clinical-chemical and 
haematological examinations as well as 
urinalyses did not indicate any treatment-
related effects. Finally, no treatment-related 
changes could be observed by gross patho- 
logy and histopathological examinations. 

Test method	 OECD Guideline No. 408 (1998)
Test conditions
- Species	 Rat
- Route of administration	 Oral, in drinking water
- Duration of administration 3 months
- Dosages	 5 000; 20 000; 50 000 ppm

7.1.3.8	Gene mutation test in mouse lymphoma cells (in vitro)

Result	 No mutagenic activity
Test method	 OECD Guideline No. 476 (1997)
Test conditions
- System	� Thymidine kinase (TK) locus in L5178YTK+/- 

mouse lymphoma cells with and without 
metabolic activation.

7.1.4	 Kollicoat EMM 30D

7.1.4.1	Acute oral toxicity

Result	� LD50 > 5 000 mg/kg  
(Literature, unpublished result)

Test conditions
- Species	 Rat

7.1.4.2	Primary skin irritation

Result	 Non-irritating
Test method	 OECD Guideline No. 404 (1992)
Test conditions
- Species	 Rabbit
- Concentration	 0.5 ml of the unchanged liquid test substance
- Exposure period	 4 h, semi-occlusive
- Observation period:	 72 h and 14 d
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7.1.4.3 Primary eye irritation

Result	 Non-irritating
Test method	 OECD Guideline No. 405 (1987)
Test conditions
- Species	 Rabbit
- Concentration	� One single application: 0.1 ml of the unchanged 

liquid test substance; the substance was 
washed out with water approx. 24 h after 
application

- Readings	 1, 24, 48 and 72 h after application
- Observation period	 72 h

7.1.4.4	Mutagenicity

Result	� Non-mutagenic in bacteria  
(literature, unpublished result)

7.1.4.5	Aerobic biodegradation 

Result (kinetic)	 21 day(s), ca. 99 %
Method	� ISO DIS 9439 “Ultimate Aerobic Biodegrada- 

bility-Method by analysis of released carbon 
dioxide”

Inoculum	 Activated sludge, domestic

7.2	 Summaries of published toxicological data

7.2.1	 Kollicoat SR 30D

As Kollicoat SR 30 D is based on polyvinyl acetate (PVAc), a summary of  
toxicity studies on this polymer as published in the scientific literature is given 
here.

After a single oral ingestion, PVAc is practically non-toxic. The oral LD50 in 
rats and mice was found to be > 25 g/kg [15].

It was reported that the oral lethal dose of PVAc formulated as an 
emulsion dust control material was > 9.7 g/kg for rats [16]. 

Skin irritation tests on rabbits with this emulsion or the base latex produced 
moderate to severe irritation on intact and abraded skin [16]. 
However, in humans no evidence of primary irritation or skin sensitization 
was observed in any of the 210 volunteers exposed to a film made from 
two different PVAc emulsions or cotton cloth impregnated with 40 % PVAc 
resin [17].

After s.c. injection of PVAc into the dorsal skin of rats, the substance was 
very irritating and produced a strong inflammatory response in the tissue [18].

When PVAc was administered orally for 12 months to rats and mice at 
a dosage of 250 mg/kg/d, fluctuations in body weight, changes in blood 
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composition, changes in liver-to-weight ratios, and changes in cholinesterase 
and catalase activities were observed. As in the publication, no other details 
were reported; the toxicological relevance of the described findings can thus 
not be assessed [15].

PVAc was tested for its mutagenic potential in the Ames Test using Salmo-
nella typhimurium strains TA 92, TA 1535, TA 100, TA 1537, TA 94 and TA 98 
with metabolic activation. PVAc was not shown to be mutagenic under the 
conditions of the study [19].
PVAc was also tested in the chromosomal aberration test using a Chinese 
hamster fibroblast cell line. A metabolic activation system was not used. 
No chromosomal aberrations were observed [19].

Carcinogenicity studies with oral administration are not available. However, 
in a limited study, a PVAc powder was implanted (route and amount unspeci-
fied) in rats and mice. No local sarcomas were observed within 16 – 20 months 
after implantation [20].
In a kinetic study, an aqueous emulsion of PVAc was administered to rabbits 
by s.c. and i.v. injection [21]. In the s.c. study, the PVAc remained localized 
at the site of application with little absorption. A small amount of the i.v. 
injected PVAc was excreted in the urine; the remainder was retained in the 
body. After i.v. injection of PVAc to pregnant rabbits, the substance was not 
transferred to the foetus in appreciable amounts.

No studies on the prenatal toxicity or reproductive toxicity of PVAc are avail-
able in the scientific literature.

7.3	 Pharmacopoeias, registration as drugs

7.3.1	 Pharmacopoeias

Most of the Kollicoat grades are either included as monographs in one of the 
major pharmacopoeias or there are published draft monographs or projects 
for such. The major pharmacopoeias include the European Pharmacopoeia 
(PH.Eur.), the United States Pharmacopoeia (USP/NF), the Japanese Pharma-
copoeia (JP) and the Japanese Pharmaceutical Excipients (JPE). 
The Kollicoat grades fulfil all the requirements of these pharmacopoeias 
(Table 113). 
As these monographs are traditionally cited as proof of quality if an excipient 
is to be included in a submission for drug registration, there is normally no 
problem on the part of the regulatory authorities in individual countries if the 
Kollicoat grades are included in a new or reformulated drug form. The three 
Kollicoat IR grades, however, are exceptions here as these have been devel-
oped over the past few years; they have thus not yet been included as 
monographs in any of the pharmacopoeias. In addition, there is normally 
no monograph for mixtures and ready-to-use formulations such as e.g. 
Kollicoat IR White or Kollicoat Protect. Generally, only those active ingredi-
ents and excipients are included in a specific pharmacopoeia if these have 
already been approved for use in a number of drugs in the country or coun-
tries involved. The purpose of a pharmacopoeia is not to introduce new 
substances but rather to confirm and standardise the quality of those sub-
stances already being used in registered drugs.
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In the case of Kollicoat MAE 100P and Kollicoat SR 30D, the already pub-
lished Ph.Eur draft monograph are scheduled for publishing as final mono-
graphs in the Supplements 5.7 and 5.8 to the European Pharmacopoeia 
during the course of 2006.

Table 113: Kollicoat grades included in the various pharmacopoeias 
(status: end of 2006)

Kollicoat type	 Ph.Eur.	 USP/NF	 JP/JPE

Kollicoat IR grades	 NA*	 NA*	 NA*
Kollicoat MAE 30DP	 +	 +	 +
Kollicoat MAE 100P	 +	 NA	 NA
Kollicoat SR 30D	 +	 NA	 NA
Kollicoat EMM 30D	 +	 NA	 +

NA = No monograph available
* = �The other components besides Kollicoat IR fulfil the requirements of the corresponding mono-

graphs

The titles of the various monographs are listed in Table 114. Unfortunately, 
these have not as yet been harmonised in the various pharmacopoeias; there 
may thus be some confusion.

Table 114: Titles of the various pharmacopoeial monographs where the 
Kollicoat grades conform 

Kollicoat type	 Ph.Eur.	 USP/NF	 JP/JPE

Kollicoat	 Methacrylic acid-	 Methacrylic acid	 Methacrylic acid 
MAE 30 DP	 ethyl acrylate	 co-polymer	 co-polymer LD 
	 co-polymer (1:1),	 dispersion 
	 30 % dispersion

Kollicoat	 Methacrylic acid-	 NA	 NA
MAE 100P	 ethyl acrylate
	 co-polymer (1:1),
	 type B

Kollicoat	 Poly (vinyl acetate)	 NA	 NA
SR 30D	 dispersion, 30 %

Kollicoat	 Polyacrylate,	 NA	 Ethyl acrylate and
EMM 30 D	 dispersion, 30 %		  methyl methacry-
			   late copolymer
			   dispersion

NA = No monograph available
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7.3.2	 Registration in drugs

7.3.2.1	Kollicoat IR grades

Kollicoat IR is a new excipient that has been available to the pharmaceutical 
industry for a few years only. However, as a number of drugs containing 
Kollicoat IR have now been registered in Europe (e.g. Germany) and abroad, 
there should be no difficulties in having other drugs containing Kollicoat 
IR registered. The necessary information for this process is available from 
BASF AG.
In the USA, there are Drug Master Files for the Kollicoat IR grades; the respec-
tive numbers are listed in Table 115.

Table 115: Drug Master Files for the Kollicoat IR grades in the USA

Product	 US DMF No.	 US DMF No.
	 (Type 4)	 (Type 5, toxicological studies)

Kollicoat IR	 16886	 16885
Kollicoat IR White	 18830
Kollicoat Protect	 19184

7.3.2.2	Kollicoat MAE 30 DP

The 30 % aqueous dispersion of co-polymer methalcrylic acid-ethyl acrylate 
1:1 (Kollicoat MAE 30DP) has already been registered for use in drugs in 
most countries of the world. There are thus no hindrances to the substance 
being approved.
Kollicoat MAE 30DP has the US DMF No. 14823.

7.3.2.3	Kollicoat MAE 100P

The co-polymer methacrylic acid  – ethyl acrylate 1:1 in powder form (e.g. 
Kollicoat MAE 100P) has also been registered as a component of numerous 
drugs in all major markets. There are thus no further hindrances to the sub-
stance being registered. However, in submitting for registration, the revised 
monograph of the European Pharmacopoeia (Ph.Eur.) should be referred to. 
In this monograph, Kollicoat MAE 100P is referred to as type B as previous 
monographs were valid for the competitive product only. 
The revised Ph.Eur. monograph including both types A and B is scheduled 
to be effective by the end of 2006. 

7.3.2.4 Kollicoat SR 30D

Polyvinyl acetate is an excipient that has already been registered in drugs in 
all major European countries, the USA and in Japan. However, 
to date, the monograph for the pure powder polyvinyl acetate has been 
employed as reference. For registration of the aqueous dispersion of 
Kollicoat SR 30D, that was only developed for use in the pharmaceutical 
industry a few years ago, the new Ph.Eur. monograph should be referred to. 
This is scheduled to become effective by the end of 2006.
Kollicoat SR 30D has the US DMF No. 15055.
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7.3.2.5	Kollicoat EMM 30 D

The 30 % aqueous dispersion of co-polymer ethyl acrylate and methalcrylic 
acid 2:1 (Kollicoat EMM 30D) has already been registered in drugs in 
numerous countries. There are thus no hindrances to the substance being 
registered.

7.4	 Approval for use in foodstuffs

As far as is known, only the polymer polyvinyl acetate as contained in Kollicoat 
SR 30D has been approved for use in foodstuffs in Europe and Japan.

A submission for approval in foodstuffs has been made for Kollicoat IR in 
the USA. 

The other Kollicoat grades are intended for use in drugs only.
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9 Alphabetical index

Acetaminophen instant granules with Kollicoat IR as binder� 52
Acetaminophen tablets with Kollicoat IR as binder� 51
Acetylsalicylic acid enteric-coated crystals	� 91 – 93
Acetylsalicylic acid enteric-coated tablets� 87 – 88
Acetylsalicylic acid instant release coated tablets� 54 – 55, 60 – 62
Adsorption of water, see also hygroscopicity� 78
Agglomeration� 19, 72, 103, 111, 159, 199
Air flow� 197
Ambroxol sustained release matrix tablets from pellets� 146 – 147
Ambroxol sustained release pellets� 137 – 139
Anti-tack agent� 161 – 163, 165, 167
Applications of Kollicoat EMM 30D� 164 – 187
Applications of Kollicoat IR� 40 – 52
Applications of Kollicoat IR White� 53 – 58
Applications of Kollicoat MAE grades� 81 – 96
Applications of Kollicoat Protect� 59 – 64
Applications of Kollicoat SR 30D� 110 – 154
Approval in foodstuffs� 219
Article number (BASF)� 15, 69, 101, 158
Ascorbic acid, see vitamin C
Binder� 49 – 52
Blisters on tablet coating� 197
Bridging of the tablet coating� 192, 195, 197, 200
Bulk density� 30, 75
Caffeine instant release coated tablets� 44 – 45
Caffeine sustained release pellets� 139 – 141, 170 – 172
Capping of tablets� 51
Carbamazepine sustained release matrix tablets� 126 – 127
Carbamazepine sustained release pellets� 141 – 143
Chemical structure of Kollicoat EMM 30D� 157
Chemical structure of Kollicoat IR� 15
Chemical structure of Kollicoat MAE grades� 69
Chemical structure of Kollicoat SR 30D� 101
Cleaning of machines� 65, 96, 154, 187
Colour distribution in tablet coatings� 194, 195, 198, 199, 201
Composition of Kollicoat EMM 30D� 158
Composition of Kollicoat IR White� 16
Composition of Kollicoat MAE grades� 70
Composition of Kollicoat Protect� 16
Composition of Kollicoat SR 30D� 101
Compression force� 117 – 118, 129
Core temperature� 192
Costs of film coatings with Kollicoat IR grades� 48, 200
Costs of film coatings with Kollicoat MAE� 95 – 96, 200
Cracks in the tablet coating� 192, 195 – 196, 197, 200 – 202
Cratering of the tablet coating� 192 – 195, 197, 198
Curing� 96, 111 – 112, 164
Description of Kollicoat EMM 30D� 158
Description of Kollicoat IR grades� 18
Description of Kollicoat MAE grades� 71
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Description of Kollicoat SR 30D� 102
Diclofenac enteric-coated pellets� 89 – 91
Diclofenac enteric-coated tablets� 88 – 89
Dispersibility of Kollicoat IR White� 20 – 21
Dispersibility of Kollicoat MAE 100P� 73
Dissolution of films� 33 – 34, 37, 38, 78, 104, 160
Drug Master Files (USA)� 218
Drum rotation (rpm)� 197 – 198
Elongation at break, see plasticity
Enteric coating of crystals� 91 – 93
Enteric coating of pellets� 89 – 91
Enteric coating of soft gelatin capsules� 94 – 95
Enteric coating of tablets� 85 – 89
Ethyl cellulose� 130 – 144
Filler� 118 – 119, 125, 182 – 183
Film formation� 31, 37, 38, 81 – 82,103, 107
Flaking of the tablet coating� 192, 195, 198, 200 – 202
Flow of the spray suspension� 198 – 199
Granulation technology� 119 – 120, 179
Gravures in tablets� 61, 200
Hard gelatine capsules� 89, 110
Humidity of granules� 124
Hydrolysis of active ingredient� 62, 93, 192, 194, 195, 197
Hygroscopicity� 29, 74, 104
Hypromellose (HPMC)� 23, 24, 32, 34, 35, 48, 116, 
� 161 – 163, 169, 173 – 174
Inlet air temperature� 192
Instant release coating of tablets� 40 – 48, 53 – 64
Interactions� 83
Latex particle size of Kollicoat EMM 30D� 160
Latex particle size of Kollicoat MAE grades� 75
Latex particle size of Kollicoat SR 30D� 104
Light transmission of Kollicoat IR films� 36
Manufacture of spray suspensions� 41, 53, 59 – 60, 84, 131, 137, 169
Matrix formation� 114 – 115, 176 – 177
Metoprolol sustained release film tablets� 130 – 133
Minimum film-formation temperature of Kollicoat EMM 30D� 160
Minimum film-formation temperature of Kollicoat IR grades� 31, 37, 38
Minimum film-formation temperature of Kollicoat MAE grades� 76, 77
Minimum film-formation temperature of Kollicoat SR 30D� 107 – 108
Orange skin appearance of the tablet coating� 192, 194, 197, 199, 200, 202
Organic solvents in film coating� 83 – 84
Outlet air temperature� 192
Packaging of Kollicoat EMM 30D� 158
Packaging of Kollicoat IR grades� 17
Packaging of Kollicoat MAE grades� 70
Packaging of Kollicoat SR 30D� 102
Paracetamol, see acetaminophen
Particle size of active ingredient� 123 – 124
Particle size of Kollicoat IR grades� 30
Particle size of Kollicoat MAE 100P� 75
Pattern air� 196 – 197
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PBG number� 15, 69, 101, 158
Peeling of tablet coating� 192, 195, 198, 200 – 202
Pellets of active ingredient� 133 – 135, 139, 141, 168, 170, 172, 174 
(“drug pellets”)
Permeability to light� 36
Permeability to oxygen� 35
Permeability to protons� 79 – 80
Permeability to water vapour� 35 – 36, 79
Peroxides� 39, 49
Pharmacopoeial monographs� 71, 102, 158, 216 – 217
Picking of tablets� 192 – 195, 197, 198
Pitting in the tablet coating� 192, 202 – 203
Placebo pellets coated with active ingredient� 133 – 134, 137, 145, 166 
(“drug layered nonpareilles”)
Plasticity of films of Kollicoat EMM 30D� 160
Plasticity of films of Kollicoat IR grades � 32 – 33, 37, 38
Plasticity of films of Kollicoat MAE grades� 76 – 77
Plasticity of films of Kollicoat SR 30D� 104 – 106, 130, 146
Plasticity of other film formers� 129 – 130, 144
Plasticizer� 77, 105, 106, 109, 130, 201
Polishing of coated tablets� 43, 45
Pore formers� 111, 126 – 127, 134, 149, 152 – 153, 169 – 170
Porosity� 118 – 119, 182 – 183
Potassium chloride sustained release matrix tablets� 127 – 129
Povidone-iodine wound spray� 52
Product overview� 11
Propranolol enteric-coated tablets� 85 – 87
Propranolol instant release coated tablets� 42 – 43, 45 – 47, 56 – 57
Propranolol sustained release matrix tablets� 116 – 121, 181 – 183
Propronolol sustained release matrix tablets from pellets� 145 – 146
Propranolol sustained release pellets� 135 – 137, 145 – 146, 174 – 176
Propylene glycol as plasticizer� 77, 83, 85, 90, 92, 94, 105, 108, 
� 111, 130, 136, 140, 142, 152
Protective coating� 60 – 63
Pseudo-ephedrine instant release coated tablets� 63 – 64
Registration in drugs� 218 – 219
Scale-up� 46 – 47
Simethicon as anti-tack agent� 165, 167, 171, 175
Soft gelatine capsules� 94 – 95
Solids content of the spray suspension� 48, 200
Solubility of active ingredient� 115, 167
Solubility of Kollicoat IR� 20
Solubility of Kollicoat MAE 100P� 73
Solubility of Kollicoat MAE 30DP� 72 – 73
Solubility of Kollicoat Protect� 22
Specifications of Kollicoat EMM 30D� 158 – 159
Specifications of Kollicoat IR grades� 18 – 20
Specifications of Kollicoat MAE grades� 71 – 72
Specifications of Kollicoat SR 30D� 102 – 103
Splitting in the tablet coating� 192, 195 – 197, 200 – 202
Spray (dosage form)� 52
Spray nozzle settings� 193 – 194, 196
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Spray pressure� 196 – 197
Spray rate� 195
Spray suspension of Kollicoat EMM 30D� 169, 171, 173, 175, 184
Spray suspension of Kollicoat IR� 41, 42, 44
Spray suspension of Kollicoat IR White� 53, 56, 57
Spray suspension of Kollicoat MAE grades� 84, 85, 90, 92, 94
Spray suspension of Kollicoat Protect� 59, 60, 63, 64
Spray suspension of Kollicoat SR 30D� 131, 136, 138, 140, 142, 145
Stability of formulations� 45, 93, 121, 140 – 141
Stability of Kollicoat EMM 30D� 163
Stability of Kollicoat IR grades� 39
Stability of Kollicoat MAE grades� 80
Stability of Kollicoat SR 30D� 109
Stearic acid� 192, 202
Stirring speed of the spray suspension� 198 – 199
Storage of Kollicoat EMM 30D� 163
Storage of Kollicoat IR grades� 39
Storage of Kollicoat MAE grades� 80
Storage of Kollicoat SR 30D� 109
Sub-coating� 84,191, 201
Surface tension� 31
Sustained release film tablets� 129 – 133
Sustained release matrix tablets� 114 – 129, 176 – 183
Sustained release matrix tablets from pellets� 143 – 147
Sustained release pellets� 133 – 143, 166 – 176
Swelling of cores� 202
Tackiness of Kollicoat EMM 30D films� 161 – 163
Tackiness of Kollicoat IR films� 34
Tackiness of Kollicoat SR 30D films� 108 – 109
Taste masking of acetaminophen� 150 – 151, 184
Taste masking of ibuprofen� 152 – 153
Taste masking of pseudo-ephedrine� 63 – 64
Taste masking with Kollicoat EMM 30D� 183 – 184
Taste masking with Kollicoat Protect� 63 – 64
Taste masking with Kollicoat SR 30D� 148 – 153
Theophylline sustained release matrix tablets� 121 – 125, 180 – 181
Theophylline sustained release pellets� 168 – 170
Toxicological studies� 207 – 216
Trans-dermal systems� 185 – 187
Triacetin� 105, 109, 130, 131
Triethyl citrate� 83, 105, 108, 109, 111, 139
Verapamil sustained release pellets� 172 – 174
Viscosity of Kollicoat EMM 30D� 159
Viscosity of Kollicoat IR solutions� 22 – 24
Viscosity of Kollicoat IR White dispersions� 25 – 26
Viscosity of Kollicoat MAE dispersions� 74
Viscosity of Kollicoat Protect solutions� 27 – 29
Viscosity of Kollicoat SR 30D� 103
Viscosity of spray suspensions� 48, 200
Vitamin C instant release coated tablets� 57 – 58, 62 – 63
Vitamin C tablets with Kollicoat IR as binder� 49 – 50


