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PVP 1930

11), 12), 13)
EU
15)
14 7
FAO/WHO JECFA
17 6 21
40,000 360,000

Polyvinylpyrroridone Povidone
(CeHgNO),
CAS 9003-39-8

40,000

EU

46




33,000 0.39%
PVP 0.39%

PVP
PVP

18), 37)

10 g/kg

0.25%

0.001%

5

PVP
90.8% 48

37)

3,500

40,000

3.5%%“C-

Yc-pvp

“c-PvP

1.5

60 80,000

PVP
10), 17)
7% 1,400mg
10 0.026% 370 ug
10),
Polyvinylpyrroridone(**C-PVP)  K-30 6
5 99%
1% CO,
0.5% PVP
0.5%
37)
0.9 mg/ 3 5mg/kg
12
98.4% PVP 6 48
0.04%
2
PVP
Yc-pvp 4.0%
PVP K-30
14C



Be-pvp  7.9%

PVP
-2-
PVP

10
“c-PvP

PVP
PVP

PVP

PVP
PVP
40,000 PVP
38,000
10) PVP

PVP -
PVP

29,800
500 g/

PVP

12,000 14,000

YC-NVP N-
PVP 1.5
1%
37)
5-fluorouracil
20,000 50,000 dalton 1
4 5 100%

5-fluorouracil

¥e-pvp 0.013 0.04% 0.03%
37)
PVP
10), 21)
40,000 PVP
PVP
10), 23)
10), 21)
40,000
¥ pvp
70 g/ 12,600

38)

35)



PVP 40,000 1/3
6 1/3 18 25,000
PVP %)
40,000 PVP 12 72
25,000 40,000 PVP
10)
PVP LDso 40 g/kg
10), 39), 40)
2 PVP 10,000 30,000 40,000
LDso 40 g/kg 100 g/kg
10), 39), 40)
PVP 40,000 L Dso 100
g/kg 10), 39), 40)
SD 10 PVP 360,000 0 25 5% 0
1.25 2.5g/kg [ 1 28
10), 39), 40)
4 PVP 360,000 0 25 5 10%
0 0.625 1.25 2.5 g/kg /! 10% 28
10%
10), 39), 40)
Wistar 25 PVP 360,000 0 2 5 10%
0 1 25 5 glkg /! 90
PVP 89),
40)
2 PVP 360,000 0 2 5 10%
0 05 125 25 gl/kg /1 90 10%
1 JECFA b
(kg) (o 1) (9/kg )
0.4 20 50
10 250 25




39), 40)

9 PVP 11,500 0 3% 0 1.5 g/kg /
24
PVP 19), 40)
32 PVP 37,900 5 5% 1.25 1.25g/kg
/ |
5% PVP
10), 39), 40)
Wistar 50 PVP 37,900 0 1 10% O
0.5 5g/kg /1 2 10%
10%
15
18 10%
21
39), 40)
SD 50 PVP 30,000 0 5 10% 0 2.5
5 g/kg /! 5% 2
10), 39), 40)
SD 125 75 PVP
5% 2.5 g/kg ! 1 25 5% 05 1.25 2.5g/kg
/[t 104 5 13
PVP 39), 40)
2 PVP 37,900
0 10%PVP(2.5 g/kg /1Y) 5%PVP(1.25 g/kg I Y 5%
2%PVP(0.5 g/kg I Y 8% 10% 2
PVP
10), 20), 39), 40)
Wistar 50 PVP 37,900 0 1 10% O

0.5 5g/kg /1 2

SD



125 75 PVP 5%
1 25 5% 05 125 2.5 g/kg /1 104
39), 40)
SD 50 PVP 5%
30,000 5 10% 2.5 5g/kg /[t 2
39), 40)
2 PVP 37,900
0 10%PVP(2.5 g/kg I 1 5%PVP(1.25 g/kg /Y 5%
2%PVP(0.5 g/kg I Y 8% 10% 2
10), 20), 39), 40) 1
2 10), 20) 39), 40)
52 PVP 200 mg/ 32
39)
30 PVP 6% 1ml/ 73
43%
CMC Tween60 43% 17%
39)
PVP
SD 25 PVP 25000 0 10% 0 5 g/kg
/[t 0 20 20
10), 39), 40)
— 3D 30 PVP 360,000 0 10% O
5 g/kg /1 0 20
10), 39), 40)
11 12 PVP 10,000



0 50 250 1,250 mg/kg 6 18 1 1

28 50 250 mg/kg
1,250 mg/kg
12 8 2 3
39), 40)
PVP 11,500 500 pg
10), 39), 40),
47)
10), 39), 47)
Salmonella typhimurium TA98 TA100 TA1535 TA1537 PVP
0 10,000 pg/plate S9mix
48)
L5178Y
7 S9mix
48) Balb/c 3T3 PVP
46)
PVP 40,000 3,160
mg/kg 1
10)
PVP
PVP
PVP



PVP

PVP
16)
32
b)
6
30
15
PVP
c)
PVP
PVP
a)
PVP 2 3
PVP
JECFA PVP
(NVP)

NVP

PVP

PVP

PVP
PVP

59
PVP

PVP

38)

3)

JECFAY

10)



1

1 mg/kg

LDso
57 82 mg/kg 55 64 mg/kg
26 mg/kg 35 mg/kg
51)
NMRI 50 02
10 50 ppm 2
50 ppm
10 ppm
56)
31 34 0
170 340 510 ppm 46 8.3 10.3mg/kg 2
340 ppm 12% 510 ppm 32%
55)
Wistar 50 0
2 10 50 ppm 50 ppm
11.5% )
NMRI 50 0 2 10
50 ppm 2 50 ppm
45), 56)
Wister 50 0 2 10
50 ppm 24 50 ppm
45), 54)
31 34 170 340
510 ppm 4.6 8.3 10 mg/kg 2
340 ppm 34 4 510 ppm 34 11
45), 55)
F344 100 0 75 750 ppm 1 1
1 10 750 ppm
99 4 95 6
1 4 1 )

45)
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20 10 0

0.002 0.018 0.82ppm 0 0.00016 0.0014 0.016 mg/kg 6
0.82 ppm
~_ —— 0.002 ppm
293
0.018 0.82 ppm 51)
0.01 0.13 0.85 mg/m® 0.0012 0.016 0.1 mg/kg
1 5 5 4
0.13 0.85 mg/m°
315
51)
Wistar 26 0 8 mg/kg /
11 20 — 21
24
63/172 142/179
51)
F344 6 27 0 25 5 10mg/kg /
6 15 1 1 5 10 mg/kg /
51)
in vitro
S9mix
51)
51)
N- -2- (NVP)
PVP  NVP NVP PVP
NVP
JECFA 1 3 0.001 2

-11 -



10 NVP 420 630 940 1,400 mglkg
LDso 940 mg/kg

2 NVP 0 834 1,314 2,085 mg/kg
L Dso 834 1,314 mg/kg 43)
Wistar 10 NVP 0 5 12 30 75ppm O 05
1.2 3.0 7.5 mg/kg / 3
75 ppm
25), 43)
Wistar 5 NVP 0 40 60 100 mg/kg
/ 5 3 100 mg/kg /
60 mg/kg /
40 mg/kg / Vy-GTP 40 mg/kg
/ 60 mg/kg /
100 mg/kg / 25). 43)
NVP
SD 100 NVP 24 0 5 10
20 ppm 6 5
10 ppm 20 ppm
20 ppm

0 5 10 20 ppm

1.4 10.0 8.3 28.3% 1.4 50 10.0 43.3%
NVP NVP
35),43), 59)
Wistar 25 NVP 0 1 5 20ppm 6 19
1 6 20
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20 ppm

PVP

20 ppm
34), 43)
NOAEL 1 ppm 5 ppm
S9mix 26), 27), 43)
L5178Y
S9mix
DNA
14), 34), 43)
In vivo
14), 34), 43)
NVP
1987 413kg 32) 2 4,000
4.715 pg/ / 60 kg 0.0786 pg/kg /
PVP
1 1 3 J—
- 2 2 1 2 2
PVP 4%
PVP JE—
3
2 1 PVP

{500+500+1.000) 2> 2> 3><2><0.04 PP 1

(8]
)]
[(m]

240 mg/
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JECFA ADI 50 mg/kg 50 kg

1 2,500 mg/ / 12.89.6%
3
PVP 1,000 ?x<2><3%<2x=0.04 480
mg/ 2,500 mg/ / 19.2%
FAO/WHO JECFA

JECFA 10 1966 PVP 0 1 mg/kg /

conditional ADI ADI 17 1973
9 25 1981

ADI 0 1mg/kg /
8)

27 1983 PVP
ADI 0
25 mg/kg / 2 29 1985 PVP
PVP
PVP 100 g/kg
2
ADIO 25 mg/kg / 6
30 1986 PVP
1 mg/kg PVP 0 50 mg/kg /
ADI 4
NVP 1% %
FDA
60 ppm 40 ppm 10
ppm
11)
EU
2 250 mg 500 mg
1,000 mg
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PVP NVP

SCF NVP
PVP
NVP
PVP
10 mg/kg(10 ppm)
14), 34)
IARC
PVP
Group3
NVP
NVP Group3
35)
Group 2B
45)
EHC
51)
15 9 17
ADI 2.3
1) povidone

(2001): D-1062-D-1068.

-15-

PVP

1999

NVP



2) Institute of Medicine of the National Academies. Polyvinylpyrrolidone. Food
Chemical Codex Fifth Edition. (2004).

3) Prepared at the 30" JECFA (1986), published in FNP37 (1986) and in FNO52 (1992).
Polyvinylpyrrolidone.

http.//www.grokfood.com/jecfa/additive_0323.htm.

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. WHO Technical Report Series 696, Geneva 1983.

7) Twenty-fourth Report of the JECFA. Evaluation of Certain Food Additives. WHO
Technical Report Series 653, Geneva 1980.

8) Twenty-fifth Report of the JECFA. Evaluation of Certain Food Additives. WHO
Technical Report Series 669, Geneva 1981.

9) Seventeenth Report of the JECFA. Toxicological Evaluation of Certain Food
Additives with a Review of General Principles and of Specifications. WHO Technical
Report Series 539, Geneva 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. § 175.55 Polyvinylpyrrolidone. 21 CFR Ch.1.
(4-1-04 Edition).

12) Part 73-Listing of Color Additive Exempt from Certification Subpart A-foods. 21
CFR. (2003): 1.

13) Food and Drug Administration, HHS. Subpart C-Coating, Film and Related
Substance : § 172.210 Coarting on Fresh Citrus Fruits. 21 CFR Ch.1. (4-1-04
Edition).

14) EC Scientific Committee on Food. Opinion of the Scientific Committee on Food on
the Safety of N-vinyl-2-pyrrolidone residues in polyvinylpyrrolidone and
polyvinylpolypyrrolidone (insoluble polyvinyl pyrrolidone) when used as food
additives. SCF/CS/MsAd/198 Final Corrected 6 May 2002.

15) Office for Official Publications of the EC. European Parliament and Council Directive
No 95/2/EC of 20 February 1995 on Food Additives other than Colours and
Sweeteners. .Consleg: 1995L.0002 - 24/02/2001: 1-7, 30-44.

16) Allen JC, Baxter JH, Goodman HC. Effects of dextran, polyvinylpyrrolidone and
gamma globulin on the hyperlipidemia of experimental nephrosis. The Journal of
clinical investigation. (1961) 40: 499-508.

17) Loehry CA, Axon ATR, Hilton PJ, Hider RC, Creamer B. Permeability of the small

-16 -



intestine to substances of different molecular weight. Gut. (1970) 11: 466-470.

18) Haranaka R. Intestinal absorption of polyvinylpyrrolidone. Nihon Univ.J.Med. (1971)
13: 129-146.

19) Angervall L, Berntsson S. Oral toxicity of polyvinyl pyrrolidone products of low
average molecular weight. J.Inst.Brewing. (1961) 67: 335-336.

20) Burnette LW. A review of the physiological properties of polyvinylpyrrolidone.
Proceedings of the Scientific Section of the Toilet Goods Association. (1962) 38: 1-4.

21) Ravin HA, Seligman AM, Fine J. Polyvinyl pyrrolidone as a plasma expander studies
on its excretion, distribution and metabolism. The New England Journal of Medicine.
(1952) 24: 921-929.

22) Heinrich HC, Gabbe EE, Nass WP, Becker K. Untersuchungen zum
stoffwechselverhalten von **.J-polyvinylpyrrolidone im menschlichen Kkorper.
Klin.Wschr. (1966) 44: 488-493.

23) Pratten MK, Lloyd JB. Effects of temperature, metabolic inhibitors and some other
factors on fluid-phase and adsorptive pinocytosis by rat peritoneal macrophages. The
Biochemical journal. (1979) 180: 567-571.

24) Wessel W, Schoog M, WinklerE. Polyvinylpyrrolidone (PVP), its diagnostic,
therapeutic and technical application and consequences  thereof.
Arzneimittel-Forschung. (Drug Res.) (1971) 21: 1468-1482.

25) Klimisch HJ, Deckardt K, Gembardt C, Hildebrand B, Kuttler K, Roe FJC.
Subchronic inhalation and oral toxicity of N-vinylpyrrolidone-2. Studies in rodents.
Food and chemical toxicology. (1997) 35: 1061-1074.

26) Knaap AGA, Voogd CE, Kramers PGN. Mutagenicity of vinyl compounds. Mutation
Research. (1985) 147: 303.

27) Simmon VF, Baden JM. Mutagenic activity of vinyl compounds and derived epoxides.
Mutation Research. (1980) 78: 227-231.

28) Hueper WC. Experimental carcinogenic studies in macromolecular chemicals. 1.
Neoplastic reactions in rats and mice after parenteral introduction of polyvinyl
pyrrolidones. Cancer. (1957) 10: 8-18.

29) Hueper WC. Carcinogenic studies on water-soluble and insoluble macromolecules.
A.M.A. archives of pathology. (1959) 67: 589-617.

30) Hueper WC. Bioassay on polyvinylpyrrolidones with limited molecular weight range.
Journal of the National Cancer Institute. (1961) 26: 229-237.

31) Polyvinylpyrrolidone

(1979) 20: 462-466.

32) Food and Drug Administration. 1987 Poundage and Technical Effects Update of
Substances Added to food. NTIS PB91-127266, Dec, 89.

33) Report From The Commission on Dietary Food Additive Intake in the European

-17 -



Union.
(http://europa.eu.int/comm/food/food/chemicalsafety/additives/flavl5_en.pdf)

34) European Commission. Scientific Committee on Toxicity, Ecotoxicity and the
Environment (CSTEE). Opinion on the Results of the Risk Assessment of:
1-vinyl-2-Pyrrolidone. CAS No.:88-12-0, EINECS No.:201-800-4 Report Version
(Human Health) Sep.2001.

35) International Agency for Research on Cancer (IARC). N-Vinyl-2-Pyrrolidone and
Polyvinyl Pyrrolidone. IARC Monographs. (1999) 71: 1181-1187.

36) Robinson BV, Sullivan FM, Borzelleca JF, Schwartz SL. A critical review of the
kinetics and toxicology of polyvinylpyrrolidone (povidone). Lewis Publishers.
(1990): 1-5.

37) Robinson BV, Sullivan FM, Borzelleca JF, Schwartz SL. A critical review of the
kinetics and toxicology of polyvinylpyrrolidone (povidone). Lewis Publishers.
(1990): 29-54.

38) Robinson BV, Sullivan FM, Borzelleca JF, Schwartz SL. A critical review of the
kinetics and toxicology of polyvinylpyrrolidone (povidone). Lewis Publishers.
(1990): 85-103.

39) Robinson BV, Sullivan FM, Borzelleca JF, Schwartz SL. A critical review of the
Kinetics and toxicology of polyvinylpyrrolidone (povidone). Lewis Publishers.
(1990): 121-145.

40) Robinson BV, Sullivan FM, Borzelleca JF, Schwartz SL. A critical review of the
kinetics and toxicology of polyvinylpyrrolidone (povidone). Lewis Publishers.
(1990): 180-202.

41) Badische Anilin & Soda Fabrik (BASF).

. BASF Technical Information. (2004).

42) BASF :

. IFI1A Japan 2004 ( 16 5 28 )

43) European Chemicals Bureau. European Union Risk Assessment Report.
1-vinyl-2-pyrrolidone. Final Report. (2003).

44)

(1998).

45) International Agency for Research on Cancer (IARC). Hydrazine. IARC Monographs.
(1999) 71: 991-1013.

46) Kessler FK, Laskin DL, Borzelleca JF, Carchman RA. Assessment of
somatogenotoxicity of povidone-iodine using two in vitro assays. Journal of
Environmental Pathology and Toxicology. (1980) 4-2,3: 327-335.

47) Claissenn U, Breuer HW. The teratogenic effects in rabbits of doxycycline, dissolved
in polyvinylpyrrolidone, injected into the yolk sac. Teratology. (1975) 12: 297-302.

-18-



48) Zeiger E, Anderson B, Haworth S, Lawlor T, Mortelmans K, Speck W. Salmonella
Mutagenicity Tests: .Results From the Testing of 255 Chemicals.
Environmental Mutagenesis. (1987) 9: 1-2, 12-19, 92-93.

49)

(1993): 769.

50) : . 14705 . (2005): 875.

51) UNEP/ILO/WHO. Hydrazine. IPCS Environmental Health Criteria 68. (1987).

52) BASF AG. Stability Tests of Kolidon 30. (1984).

53) BASF . Stability Tests of Kolidon 90F. (2003).

54) Steinhoff D, Mohr U. The question of carcinogenic effects of hydrazine. Experimental
pathology. (1988) 33: 133-143.

55) Bosan WS, Shank RC, MacEwen JD, Gaworski CL, Newberne PM. Methylation of
DNA guanine during the course of induction of liver cancer in hamsters by hydrazine
or dimethylnitrosamine. Carcinogenesis. (1987) 8: 439-444.

56) Steinhoff D, Mohr U, Schmidt WM. On the question of the carcinogenic action of
hydrazine--evaluation on the basis of new experimental results. Experimental
pathology. (1990) 39: 1-9.

57) Food and Drug Administration, HHS. § 182.1 Substances that are Generally
Recognized as safe. 21 CFR Ch.1. (4-1-04 Edition).

58) Tenth Report of the JECFA. Specifications for the Identity and Purity of Food
Additives and their Toxicological Evaluation: Some Emulsifiers and Stabilizers and
Certain Other Substances. WHO Technical Report Series 373, (1967): 20, 27.

59) Klimisch HJ, Deckardt K, Gembardt C, Hildebrand B, Kuttler K, Roe FJC. Long-term
inhalation toxicity of N-vinylpyrrolidone-2 vapours. Studies in rats. Food and
Chemical Toxicology. (1997) 35: 1041-1060.

a) Adachi A, Fukunaga A, Hayashi K, Kunisada M, Horikawa T. Anaphylaxis to
polyvinylpyrrolidone after vaginal application of povidone-iodine. Contact Dermatitis.
(2003) 48: 133-136.

b) Ronnau AC, Mulferink M, Gleichmann E, Unver E, Ruzicka T, Krutmann J, Grewe M.
Anaphylaxis to polyvinylpyrrolidone in an analgesic preparation. The British journal of
dermatology. (2000) 143: 1055-1058.

c) , : , , , : ,

PVP 42
. (2005).
1) Principles for the safety assessment of food additives and contaminants in food.
World Health Organization, International Program on Chemical Safety in Cooperation
with the Joint FAO/WHO Expert Committee on Food Additives, Geneva,
Environmental Health Criteria 70 (1987).

-19-



2)

3)

-20 -

15

0701013

15 8 28

0627014

68



PVP

No
LDs=40 g/kg 10
10,000 LDs;=40 gkg 39
30,000 at
40,000 LDs;=100 g/kg
40,000 LDs;=100 gkg
28 10 (360000 [0 25 5% 10
1 39
0 125 25gkg / -
EN) 25 (360000 [0 2 5 10% 39
01255gkg [/ Y 40
o 9 11500 |0 3% 19
(0 15gkg /[ Y 40
2 50 (37900 [0 1 10% 10% 39
(0 055gkg [/ Y (18 40
2 50 (30000 [0 5 10% 5% 10
L 39
025 5gky /9 *
104 PVP 5% 39
125 1 25 5% 40
05 125 25 gkg  /
75 !
28 4 [360000 [0 25 5 10% 10% 10
5% 39
0 0625 125 25¢gkg  / 40
1;
)
N 2 (360000 [0 2 5 10% 10% 39
(0 05 125 25¢gkg  / 40
1
)
1 32 37900 |5 5% 5% 10
(125 125gkg /1 9 PVP 39
40
2 2 |37900 |0 10%PVP(25gky  / 10
Y) 5%PVP(1.25gkg  / 20
l) 504 39
2PVPO5 gkg /Y 40
8% 10%
2 50 (37900 [0 1 10% 39
(0055gkyg [/ b 40
104 5%
125 1 25 5%
05 125 25 gkg  /
75 !
50 (30,000 5%
5 10%
25 5gkg /!
2 2 [37900 |0 10%PVP(25gky  / 10
Y) 5%PVP(1.25gkg  / 20
1) 5% 39
40

2%PVP(O5gkg /Y
8% 10%
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No

R 52 PVP 200 mg/ 1 39
30 PVP 6% 73 39
(43%)
0 25 25000 |0 10% 10
20 05gkyg [/ ‘! 39
40
0 30 360,000 |0 10%
20 05gkg [/ !
6 11 |10,000 0 50 250 1,250 mg/kg 1,250 mg/kg 39
18 12 812 2 40
11500 500 g 10
39
40
47
In vitro TA98 0 10,000 ug/ S9mix 48
(+/-S9mix) TA100
TA1535
TA1537
L5178Y 46
(+/-S9mix)
Balb/c 3T3 14
In vivo 40,000 3,160 mg/kg
16
PVP
PVP b
32
PVP c
PVP 10
a
59
PVP
2 3 PVP X- 38
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No

LDs 57 82mglkg 51
LDy, 55 64 mg/kg
LDs, 26 mg/kg
LDs, 35mg/kg
2 50 0 2 10 50ppm 10 ppm 56
50 ppm
2 34 0 170 340 510ppm 340 510 ppm 12 32%| 55
( 46 83 103
mg/kg )
50 0 2 10 50ppm 50 ppm 54
115
2 50 0 2 10 50ppm 50 ppm 45
56
24 50 0 2 10 50ppm 50 ppm 45
54
2 31 170 340 510ppm 340 ppm 45
34 46 83 10mgkg /|4 510ppm ¥ 1n %5
10 0 75 750ppm 750 ppm 99| 45
100 4 95 6
1
4 1
45
2
6 0 0.002 0.018 0.82ppm|0.82 ppm 51
20 0 0.00016 0.0014 0.016
mg/kg /
0.018 0.82 ppm
10
4 001 013 085mgm® [0.13 0.85mg/m’
0.0012 0016 0.1mglkg
11 26 0 8mgkg
20 24
6 15 6 27 0 25 5 10mgkg /
5 10 mg/kg /
12 24 0 170 mglkg
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No

n vitro 51
in vitro
NVP
! No
10|NVP 420 630 940 1400 mg/kg|LDs, 940 mg/kg 43
2|NVP 420 630 940 1400 mg/kg|LDs, 834 1,314 mg/kg
3 10|NVP 0 5 12 30 75ppm 75ppm 25
(0 05 13 36 83mgkyg 43
/) 75ppm
13 5/|NVP 0 40 60 100mg/kg 40 mg/kg / 60 mg/kg
G /1) / /
40 mg/kg / Yy-GTP
60 mg/kg /
100 mg/kg /
24 NVP 10 5 10 20ppm 35
6 |/ 100 43
5/ 10ppm 20ppm 59
20ppm
0510 20ppm
14 100 83 28.3%
14 50 100 43.3%
6 19 25/NVP 0 1 5 20ppm ( ) 34
5 20ppm 43
¢ )
20 ppm
NOAEL 1ppm
5ppm
nvitro NVP S9mix 26
(+/—S9mix) 27
43
NVP S9mix 14
(+/—S9mix) 34
L5178Y |[NVP S9mix 43
(+/—S9mix)
DNA NVP
NVP
n vivo NVP
NVP

=24 -




