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FAO/WHO
FDA

ADI

JECFA

36
36
36
36
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PVP

PVP
1966
FAO/WHO JECFA 10
ADI O mg/kg (58 17 1973
ADI €©)) 24 1980
ADI 7 25 1981 8 27
1983 6 29 1985 5 ADI
30 1986 1mg/kg
ADI 0 50mg/kg 3 (4
21CFR172.210 (13 (
)
21CFR
173.55 (11 21CFR73.1 (12
E1201 Dietary
food supplement Carrier solvent
15
PVP
1
PVP
14
PVP
14 12 19
PVP



1930 1.G. Farben Walter Reppe

2
3.5%PVP(K-30)
DESI
JECFA
1966 FAO/WHO JECFA
10 ADI O mg/kg (58
1 1973 ADI 9
24 1980 ADI @) 25
1981 ADI O mg/kg (8) 27 1983
ADI 0 25mg/kg (6)
29 1985
(5) 30 1986 1mg/kg
ADI ADI 0 50mg/kg %) 3
21CFR172.210 (13
21CFR
173.55 (11 21CFR73.1 (12
GMP
Food Chemicals Codex 2



(CFR218173.55 Polyvinylpyrrolidone) (11)

10 ppm

40 ppm

60 ppm

GMP  21CFR 182.1 (57
NAS/NRC 1989 32
1970
4,660 2,120 kg 1976 10,500 4,770 kg 1982 950
413 kg
-1201 dietary
supplement Carrier solvent
15
quantum satis 95/2/EC Article 2 (15
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220

100

16

1-ethenyl-2-pyrrolidinone-polymers
CeHoNO

"
CH,

blI -0
CH—

49

200

50

150



Polyvinylpyrrolidone

CGHQNO)n
Poly[1-(2-oxopyrrolidin-1-yl)ethylene] [9003-39-8]

1- -2-
360,000
N 14.01 11.5 13.0
¢)) 1-50 5ml 75 mg
0.3- 2 ml
2) 15200 5 ml
(D) 1.0g 20 ml
(2 1.188 1.325
3.225 5.662
1.00
100 ml 60
3) pH 3.0 7.0 1.0 g 20 ml
4 0.20%
10 g 300 ml 1L
25% 80 ml 45
100 ml pH3.1 1 mol/L
20 ml 0.1mol/L
pH pH3.1

40,000

25



0. mol/L

(5) 0.001%
0.25¢g
1- -2-
100 ml
100 ml
100 ml
Ar 1-
Ar
% -
(%) A
W:
5pm
4 mm
40
1- -2-
(6) 1 mg/kg
2.5 g 50 ml
60 15
| 2
3/4
1 ml

ml  4.405 mg C,H,0

1- 2-
1 -5 10 ml
0.050¢
Iml
5 ml 1 -5
50l
1- -2-
-2- As
2.5
W x10,000
254 nm
20 30 cm
4 -1
25 ml
1 - 20 500l
2.0 ml
10
- 3
0.25 mm
365 nm
RT 0.3
0.090 ¢ 100 ml
100 ml 10l



@) Pb

®) As,0,
5.0%
0.02%

45<=

45

2/3

0.025 mol/L

2.09g/g 5.0 ¢
4.0m0/9 0.50g B
0.5¢
100 mg
33 g, 1.0¢g
59
7ml
20 ml
1525 30 ml
50 ml
- 30 ml
D
G
ml 0.7003 m
CeHoNO
0.5l
-2- 99.0%
0.53 mm 30 m
1.0pam

1.0¢g

0.025 mol/L



80
20
150

15
0.5pl 1-
70%
Cy4H1oN,0,
1ml
1 -5 2ml
15ml
59

24
213 219
0.09 ¢
1ml

(6)

10

0.30 g

100 ml

190

5 ml

100 ml



JECFA(3) FCC(2) 1)
N 11.5 13.0 12.2 13.0 11.5 12.8 11.5 12.8
@
@
©)
C))
€))
) 1.188 1.325 27 32 25 90
3.225 5.662 (1.201 1.275)
81 97
(3.310 5.165) 1.176 4.219
®) pH 3.0 7.0 pH 3.0 7.0
pH 3.0 7.0
) 0.20% 0.2% 0.05% 0.05%

10




®)

0.001% 1% 0.1% 0.001%
(6) 1 mg/kg 1 mg/kg 1 mg/kg 1 mg/kg
@) Pb 2.019/9 2 mg/kg
10 mg/kg 10 mg/kg
€) As203 4.019/9 4.010/9
5.0% 5% 5.0% 5.0%
0.02% 0.02%
0.1% 0.10%

11




JECFA FCC FCC

FCC
JECFA
11.5 13.0
(1) JECFA FCC
A3) JECFA  FCC
C))
FCC FCC )
) ONO)
(¢)) JECFA  FCC
@ JECFA FCC
K a
_ 15loga-1 +\/3)Ocloga +(c+1.5cloga)?
0.15+0.003c 0.15¢ +0.003 ¢?
FCC 1.201
1.275 3.310 5.165 1.176 4.219
(€©)) JECFA K 30 pH 3.0 5.0
30 pH43.0 7.0
@) JECFA  FCC 4
JECFA JECFA FCC
®) JECFA  1/100 FCC 1/10
FCC
0.1%

12



(6) JECFA FCC
1986 JECFA 30

mg/kg
ADI  25mg/kg/ ADI 50mg/kg/
) JECFA
(3) FCC
JECFA FCC
JECFA
400ppm
JECFA FCC
23 25
36
K
25 52
K
53

0.9 cm

9mm

JR—

Separabhle
minicolumn
(@]

Silicagel B .,_jr_

Jﬂ
Silica gel A —f;

|'5 em| —  17em — |

Glass wool —

100 ml

Rubber

Saction
bottle

3.5ml

13

40

24

50 100mg

0.3g

JECFA

40

40

5ml

20 ml

30

PVP

23



40%
0.02%

5%

0 ml

40% 3ml

2.5ml 0.5% 3ml Iml
Iml
0.
3ml 2ml 0.5%
10ml
3 ml 2,000rpm
525nm
10.0 mg 100 ml
1 ml 100pag
0, 1, 2, 3 ml 2
525 nm

0.063 0.23 mm 110

0.063 mm 110

3,3"-{[biphenyl]-4,4"-diylbis(azo)}-bis[4-amino-1-naphthalenesulfonic acid]
disodium salt; C.1. 22120

0.02%

100 ml

20 mg 0.5%
20 mm
31

14



(1) (36)

Kollidon 30] 3 3%
[

15



(41)(44)

Hardness, N

T
(] o -
tn b
Friability, %

Kollidon 30  Hydroxypropyl Methyl- Hydroxy-
methylcellulose  celiviose propyl
celluiose
Kollidon 30: 44,000 - 54,000 (
1975 40,000) 5.5 mPas 41
4%
[Kollidon 90F]
i 100 4 Povidone K 80
;é 80 covioen
Tg' 60— Geilalin
20
o T T T T T T —
o § 1o 20 30 40 50 60
Time, min
Kollidon 90F: 1,000,000 - 1,500,000 (
1975 700,000) 300-700 mPa s 41
PVP  Kollidon 30 Kol lidon90F
HPMC

16



PVP HPMC

Kollidon90F HPMC Kollidon90F
40 5% 4
Kol lidon90F
HPMC Kollidon90F
1% HPMC 3% (42)(44)
Compressibility of tablet | B Kollidon 90F 1%
B Kollidon 30 3%

30 OHPMC 3%
;.; 25
% 20
3 15
c
T 10
©
T 5

0

INITIAL 40 50 60 40
75%RH
Storage condition(1 Month)
- Kollidon 30 Kollidon90F
- - 40 ,4 50 ,
4 60 ,4 40 , 75%RH, 4 (42

17



Polyvinylpyrrolidone (PVP)

PVP

PVP (K-30)

(““C-PVP)
48

0.04%

0.9mg/
98.4%

T1/2

24
0.1%
20,000—50,000 dalton
100%

YC-PVP 250mg
.128%

PVP

)

PVP

PVP

PVP 2/3
25,000

PVP

18

PVP

“C-PVP

1c- Polyvinylpirrolidone
12 90.8%
10,000
80—94
14C-pvP 4 5
0.013-0.04%( 0.03%)



60 80,000
PVP 33,000
0.39
PVP 0.39 (10)(17
Haranaka PVP 40,000
PVP 10
10 18
1C-pVP Shelanski (1953)
110-150g 3.5%"C-PVP(K-30) 6-10g/kg
5 99% 1

Co, 0.25%

0.5%
PVP
0.5%
0.001%
37
PVP (K-30) 1C-PVP(0.189 g) 20 ml
106puCi/ml @.1ml7 )
200-300g 0.9mg/ ( 3-5mg/kg)
1 4 1 5
6, 12, 24, 48
1c
PVP  K-30
12
90.8% 48 98.4% PVP 6 48 e
6
0.04% 1 1C-pvp

19



1 6 2

T1/2 1.5 PVP
YC-PVP 4.0%
3,500 PVP K-30
e
1C-PVP
7.9% 12,000-14,000
PVP
N-vinyl-2-pyrrolidone NVP: PVP
YC-NVP T1/2 1.5
PVP 1%
37
10 5-fluorouracil
1C-pVpP
50,000 dalton 20,000 dalton
30% 1C-pvP 1
24
1c 4-5 100%
5-fluorouracil
1c 0.013-0.04%( 0.03%)
PVP
PVP
PVP 30,000 18
Sephadex 20
10,000 PVP
1c Sephadex G-100
10,000 PVP
37
PVP PVP
Ravin PVP
PVP
40,000 PVP (10)
21

20



Fresen & Weese 38,000
Jeckeln 40,000 PVP
(10) 22
PVP PVP
(10)(23
PVP
(10)(21)
PVP
PVP
T1/2 12
25,000—40,000 PVP
PVP 40,000
1/3 18
PVP
35

21

PVP

Wessel
(10) 24
72

35

10
1/3

10

40,000

25,000

PVP
PVP



PVP

PVP  JECFA 1
1mg/kg 3
(¢H) PVP
10,000 30,000 PVP 40,000 PVP
50 LDso 409/kg 100g/kg
(10)(39) (40) 40,000
PVP LDs0 100g/kg
409/kg (10)(39)(40)
PVP LDso 12 15g/kg
(10)(39) (40) 40,000 PVP 1 01
3 10g/kg PVP
48
28
(10)(39)(40)
@
LDso 834 1,314mg/kg
940mg/kg (43
©)
LDso 55 64 mg/kg
57 82mg/kg 26 mg/kg
35mg/kg (51
PVP
PVP  JECFA 1
1mg/kg 3)
(¢H) PVP
10 SD 360,000 PVP K-90 0
2.5 5 28 PVP
(10)(39) (40)

22



360,000 PVP 25
90
PVP
PVP
6
19 (40)
Sherman-Wistar
10 2
10
density 15
10
(10)(39)(40)
K-25 0 5
HT
(10)(39)(40)
75 SD
125 SD
104
13
138
4
5 10
PVP10
2 0 2
10

Sherman-Wistar 0 2 5 10
PVP
(39) (40)
11,500 PVP 24
PVP
38,000 PVP O 1
10
15 18 21 24
pH
18
21
PVP
50 SD 30,000 PVP
10 5 2
GPT HB
K-90 1 2.5 5
5 26 52
5 26 52 104
129
PVP
PVP
(39) (40)
360,000 PVP K-90 2.5
10 28
PVP
(10)(39) (40) K-90
5 10 90
PVP

23



(10)(39) (40)

75ppm

32 37,900 PVP K-30 5
5 1
5 PVP PVP
(39) (40) 4
37,900 PVP 0 10 PVP 5
PVP 5 2 PVP 8 10
PVP
(10)(39) (40)
@
1 10 Wistar 0 5 12 30
3
75ppm
(25)(43)
1 5 Wistar 0 40
60 100mg/kg 5
60 100mg/kg
Yy -GTP 40mg/kg
40mg/kg 60mg/kg
100mg/kg (25)(43)
€))
50 Wistar hydrazine hydrate 0 2 10
50ppm S0ppm
11.5 10ppm
(54)
50 NMRI 0 2 10 50ppm
hydrazine hydrate 2
50ppm
10ppm

24



(56)

0 170 340 510ppm
hydrazine sulfate 2 340ppm 4/34
12 510ppm 11734 32 170ppm
(55)

PVP
Unpublished Reports
EC
JECFA
Ames test invitro
Zeigeretal 48 ,255
Ames tests PVP
NVP(N-vinylpyrolidone) Knaap et al (26)
Simmon&Baden 27 S9 mix
European Commission, Scientific Committee on Food, Final corrected
(14) unpublished report Huntingdon Research Centre
HRC 1978c) BASF 1978b NVP(N-vinyl-2-pyrrolidone)
(14)
Kessler et al 46
L5178Y TK+/ TK thymidine kinase
PVP PVP-1(Povidone-iodine),potassium
iodide(Kl),1odine(l,)
Balb/c 3T3
TK Litton Bionetics(1980a), Knaap et al, (1985)
BASF)(14), DNA

25



Litton Bionetics,1980b , Norpa

& Tursi,1984 , Litton Bionetics(1980c) Balb/c3T3
Knaap et al(26)
Drosophila melanogaster (sex-linked recessive
lethal test), NMRI (BASF,1993b)
PVP(NVP)
(14)
PVP
1980
a) Ames test In vitro
Simmon & Baden(27) 10 vinyl Ames
NVP
S. typhimurium TA1535, TA98 TA100 SD
S9 mix
Zeiger et al(48) 255 B.
Ames Salmonella typhimurium TA98, TA100, TA1535,
TA1537and/ orTA97( TA1537) S-9 mix
TA100
PVP 255 TA100, 1535,1537
98
Knaap et al (26) vinyl
TA98 TA100 Ames assay
NVP

Opinion of the Scientific Committee on Food,
EUROPEAN COMMISSION(SCF/CS/McAd/198) Final corrected,6 May,2002(14)

Hangtindon Research Center(1978) BASF(1978) in vitro studies on
bacterial systems NVP
14)

26



b) in vitro

Kessler et al (46) L5178Y(TK+/ )
PVP S9 mix
Balb/c 3T3 PVP
BASF(1987)
14
in vivo

(sister chromatid exchange)

(14)
(micronucleus) BASF(1993) NMRI
(dominant lethal assay)
PVP K-30( 40,000) 3,160mg/kg bw 1
(BASF, 1977) (10)
Knaap et al (26)
(Drosophila melanogaster) (sex-linked
recessive lethal test) NVP

DNA
SCF/CS/MsAd/198 Final corrected, 6 May 2002 Litton
Bionetics(1980) DNA (unscheduled DNA
synthesis) (14
@
1950 Hueper,W.C. PVP

macromolecular agents

Hueper

27



(28)(29)(30)

JECFA ”? Principles for the Safety Assessment of Food Additives and
Contaminants in Food”~”

PVP K-25 & K-30

JECFA PVP
(10)
1950
PVP  200mg/day, 200g Danneberg 1
(39)
Lusky & Nelson
30 PVP(6%) ml/week 73
43%
cMC 43% Tween 60 17%
(39)
PVP
@
PVP
PVP 1950
unpublished data
1957 Hueper
PVP
(28)(29)(30)
BASF (1958) BASF
unpublished report Burnette, L.W. Review 20
(1962 JECFA , WHO Food Additive Series No. 15 (10)
Buenette PVP K-30 K-90
(General Aniline & Film Corp.) ,
PVP K-30
( ) 10%Solka Floc(cellulose)

28



2%PVP K-30&8% Solka Floc, PVP K-30&5%Solka Floc, ,
K-30

Burnette
JECFA BASF(1958) Burnette
PVP K-25 50 000 & 100 000 ppm SD
JECFA PVP
(10)
PVP
PVP
PVP
Group 2B(possibly carcinogenic to humans)
Group 2B

(I1ARC Monographs Vol. 71)(45)

10%PVP

PVP

1mg/kg
1ARC

the United Nations

Environment Programme, the International Labour Organisaation the World
Health Organisation International Programme on Chemical
Safety(1PCS) Environmental Health

Criteria 68 51
invitro

Syrian golden hamster

PVP
1mg/kg

29



1kg 2mg

14.6mg 9
PVP 100g/Kg
PVP
ADI PVP1kg 1mg
JECFA OIO)
PVP
IARC  Group 2B ADI 0 5.0mg kgBW
4)
JECFA  1ARC Steinhoff,D., Mohr,U.
(54)(56)
Wistar
0 2 10 50mg/1
0 2 10 50mg/ 1 (ppm) 2
11.
PVP N— - -
PVP  N- -2- NVP NVP
PVP NVP

30



JECFA

NVP
0 5 10

10ppm

20ppm

0510
14 5.0 10.0

4 (59)
NVP
S9mix

L5178Y

In vivo

NVP

IARC 1999 NVP

PVP

PVP

43.3
NVP

NVP1 0.001
20ppm 24 6
20ppm

1.4 10.0 8.3
NVP
S9mix
DNA
3 (4 NVP
Group
35 SCF 2001 NVP
NVP
3
PVP  JECFA
1mg/kg

31

28.3



€D PVP
25 SD 25,000 PVP K-25
20
20 3
3
(10) (39) (40)
30 SD 360,000 PVP
10 20
K-25
(10) (39) (40)
1 11 12 10,000 PVP K-12
0 50 250 1,250mg/kg 6 18 1 1
28
50 250mg/kg
1,250mg/kg 12 8 2
3
91 100
39
9 11,500 PVP
(10)(39) (47)
(10) (39) (47)
@

32

10

K-90



25 Wistar
6 19 1 6
S5ppm
9 20ppm
lppm
(25)(39)(47)
(©)
0.002 0.018 0.82ppm
0.82ppm
293
0.018 0.82ppm
0.01 0.13
315
0
hydrate
1 26 Wistar
8mg/kg 11 20

0 1 5 20ppm
20
20ppm
Sppm (34)(43)
10
6
0.002ppm
6
51
0.85mg/m 5 5 4
0.13 0.85mg/m
51
170mg/kg 12 hydrazine
51
hydrazine monohydrochloride 0
21
63 172 142 179

33



o1

1 6 27 F344 hydrazine free base 0 2.5 5
10mg/kg 6 15 1 1
5 10mg/kg 2.5mg/kg
51

Polyvinylpyrrolidone (PVP)

PVP
PVP 16
16) Osborne-Mendel
PVP \V4
PVP
PVP
PVP
16
PVP Plasma expauder
PVP

34



500g/man
PVP
Theaurismosis
10
PVP Hair spray
X-
PVP

29,800

35

2

PVP

12,600

PVP

70g/man

38

38



FAO/WHO JECFA

JECFA 1966 10 PVP

conditionalADI:0 1mg/kg 17 1973
ADI 9 JECFA 1980 24
PVP ADI
10 1981 25 ADI

0 1mg/kg 8

1983 27 JECFA CCFA

PVP

ADI 0 25mg/kg

6 1985 29
PVP PVP
PVP
PVP  100g/kg
2
PVP
ADI 0 25mg/kg 5 1986 30
PVP 1mg/kg PVP
0 50mg/kg ADI 4 JECFA N- -2-
1 3
PVP 60ppm 40ppm 10ppm
11 FDA  PVP
36
1
EU
EU PVP dietary supplement

36



guantam satis

PVP N- -2- NVP
10mg/kg 10ppm PVP
NVP
NVP PVP
PVP
NVP
dietary supplement
NVP
(14)

37

E 1201 15

EEC NVP

PVP
PVP

10mg/kg 10ppm



PVP

PVP

(38)
PVP

PVP  ADI
1ppm 1mg/kg
PVP
0 50mg/kg/day
1
supplement
10mg/kg

N- -2-
50mg/kg/day

ADI

PVP

ADI

PVP

JECFA

PVP

10ppm

38

PVP
-2-
1
N- -2-
EU PVP
-2-
10mg/kg

PVP

JECFA  PVP

PVP

PVP

50mg/kg/

PVP
JECFA

dietary

10ppm

1ppm 1mg/kg

PVP

ADI
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PVP

PVP 4 (
PVP
PVP 1

3 PVP 1
500m > > > >0.04 240mg/
JECFA ADI 50mg/kg 50kg
1 2,500mg/ / 9.6
3 PVP 1

1,000m > > > >=0.04 480mg/
1 19.2

250mg 1,000mg
500mg



No.

. D-
! Povidone) 1062-D-1068, 2001
Institute of Medicine of the National . . . ) o
2 Academies Polyvinylpyrrolidone Food Chemical Codex Fifth Edition, 2004
Prepared at the 30th JECFA (1986), . ) o
3 |published in FNP37 (1986) and in FNO52 Polyvinylpyrrolidone hitp://www grokfood.com/jecta/additive
_0323.htm
(1992)
4 [Thirtieth Report of the JECFA Evaluation of Certain Food Additives and Contaminants WHO Technical Report Series 751,
Geneva 1987
5 |Twenty-ninth Report of the JECFA Evaluation of Certain Food Additives and Contaminants WHO Technical Report Series 733,
Geneva 1986
6 |Twenty-seventh Report of the JECFA Evaluation of Certain Food Additives and Contaminants \g:r%lle(l:gggcal Report Series 696,
) . . WHO Technical Report Series 653,
7  |Twenty-fourth Report of the JECFA Evaluation of Certain Food Additives Geneva 1980
) ) . - WHO Technical Report Series 669,
8 |Twenty-fifth Report of the JECFA Evaluation of Certain Food Additives Geneva 1981
Toxicological Evaluation of Certain Food Additives with [WHO Technical Report Series 539,
9 |Seventeenth Report of the JECFA a Review of General Principles and of Specifications Geneva 25 June - 4 July 1973
10 |JECFA Roma, 24 March-2 April 1980 Toxicological Evaluation of Certain Food Additives WHO Food Additive Series No.15
11 [Food and Drug Administration, HHS & 17355 Polyvinylpyrrolidone 21 CFR Ch. 1 (4-1-04 Edition)
Part 73 - Listing of Color Additives Exempt from .
12 Certification Subpart A - Foods 21 CFR Vol. 1 April 1, 2003
- ) Subpart C- Coatings, Films and Related Substances : .
13 |Food and Drug Administration, HHS §172.210 Coatings on Fresh Citrus Fruit. 21 CFR Ch. 1 (4-1-04 Edition)
Opinion of the Scientific Committee on Food on the
Safety of N-vinyl-2-pyrrolidone residues in )
14 |EC Scientific Committee on Food polyvinylpyrrolidone and polyvinylpolypyrrolidone ,\SﬂgF/Z%z MsAd/198 Final Corrected 6
(insoluble polyvinylpyrrolidone) when used as food y
additives
European Parliament and Council Directive No , _ _
15 |Office for Official Publications of the EC ~ [95/2/EC of 20 February 1995 on Food Additives other g:o;gl_eé& 1995L.0002-17/07/2003, pp-1
than Colours and Sweeteners (Annex - '
Effects of Dextran, Polyvinylpyrrolidone and Gamma ) _
16 |AllenJ.C., Baxter,J.H., Goodman,H.C. Globulin on the Hyperlipidemia of Experimental ‘1]9?1'” Invest. 40 (3) pp.499-508, Mar.
Nephrosis
Loehry,C.A, Axon,A.T.R., Hilton,P.J., Permeability of the Small Intestine to Substances of
o Hider,R.C., Creamer,B. Different Molecular Weight Gut. 11, pp.466-470, 1970
18 [Haranaka,R. Intestinal Absorption of Polyvinylpyrrolidone Nihon Univ. J. Med. 13, pp.129-146, 1971
19 |AngervallL, Berntsson,S. Oral Toxicity of Polyvinylpyrrolidone Products of Low | .+ Brewing Vol.67, pp.335-336, 1961
Average Molecular Weight
. N . Proceedings of the Scientific Section of
20 (Burnette,L.W. é OIT%{':VIV OI rgl]i% (;r;ysmloglcal Properties of the Toilet Goods Association No.38
yvinylpy pp.1-4, 1962
) ) ) Polyvinyl Pyrrolidone as a Plasma Expander Studies on |New Engl. J. Med., Vol.247, No.24,
21 |RavinHA. SeligmanAM. Fine,J. Its Excretion, Distribution and Metabolism pp.921-929, Dec., 1952
Heinrich,H.C., Gabbe,E.E., Nass W.P,, Untersuchungen Zum Stoffwechselverhalten Von 13- |, .
22 Becker K Polyvinylpyrrolidone im Menschlichen Korper Klin. Wschr. 44, pp.488-493, 1966
Effects of Temperature, Metabolic Inhibitors and Some
23 |Pratten,M.K, Lloyd,J. Other Factors on Fluid Phase and Absorptive Biochem. J. Vol.180, pp.567-571, 1979
Pinocytosis by Rat Peritoneal Macrophages
) Polyvinylpyrrolidone (PVP), its Diagnostic, Therapeutic |Arzneim. Forsch. Drug Res. 21, pp.1468-
24 |WesselW., Schoog,M., Winkler E. and Technical Application and Consequences Thereof (1482, 1971
25 Klimisch,H.J., Deckardt K., Gembardt,C., Subchronic Inhalation and Oral Toxicity of N- Food and Chemical Toxicology 35,
Hildebrand,B., Kuttler K., Roe,F.J.C. Vinylpyrrolidone-2. Studies in Rodents pp.1061-1074, 1997
26 [Knaap,A.G.A, Voogd,C.E., Kramers,P.G.N.  [Mutagenicity of Vinyl Compounds Mutation Research 147, pp.303, 1985
27 |Simmon,V.F., Baden,J.M. Mutagenic Activity of Vinyl Compounds and Derived |y, 1 tion Research 78, pp.227-231, 1980

Epoxides




No.

Experimental Carcinogenic Studies in Macromolecular

28 |Hueper,W.C. Chemicals. . Neoplastic Reactions in Rats and Mice |Cancer Vol.10, pp.8-18, 1957
After Parenteral Introduction of Polyvinyl Pyrrolidones
Carcinogenic Studies on Water-Soluble and Insoluble  |Arch. Path. Vol. 67, June, 1959 pp.589-
29 |HueperW.C. Macromolecules 617
Bioassay on Polyvinylpyrrolidones With Limited J. Nat. Cancer Inst., Vol.26, pp.229-237,
30 |Hueper,W.C. Molecular Weight Range 1961
31 Polyvinylpyrrolidone +V01.20, No.6, pp.462-466, Dec.,
1979
1987 Poundage and Technical Effects Update of
32 |FDA Substances Added to Food NTIS PB91-127266, Dec, 89
33 |ec Report From The Commission on Dietary Food Additive |http://europa.eu.int/comm/food/food/c
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