(US-FDA) FCN

16
EV)
)
2
« ) :
100 ppm
100 ppm
4% (60 -30min) 1 ppm (Pb
KM O, (60 -30min) 10 ppm
100 9% 30
a
b FCN
FCN
FCN
FDA
FDA letter HP

FCN http/ /www cfsan fdagov/~dms/opa-fcn htm

FDA
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CHs (o)
OH
(Polylactic acid, Polylactide) HO o
CHs \O h CHs
CHO)n Polylactic acid (PLA)
CAS No. 9051-89-2
2-1
@) PLA)
PLLA PET* pPS*
180 264 80-100
L- ( L D- (  D- (T9) 55-60 69 C )
124 134 106
) -L- (PLLA)  -D- (
(PDLA)
55-60 180
65000 100000
L- D- (PDLLA) D- 6% | 16% 0
03% 05%
L~ D- 250 ppm 500 ppm
DL- -DL- 25 28
(PDLLA) I
PS) (PET)
)
(b) nvivo in vitro pH
4% 20% 40 30
(Mw) (Mn) 20%
Mw Mn d
0 30 ®
(< 145-146 119-120 179
(=< 618-625 523-526 156
" (< 145-146 113 23
(=< 618-625 477-480 230
o (< 145-146 763-788 467
' (< 618-625 349-353 435
(< 145-146 149-151 31
(=< 616-625 615-624 03
=100(1-30 /
37 pH74) 120




6)

2-2

Lactic acid (2-hydroxy propionic acid) Ho\r(g

CHO, a 2

2008 et ]
CAS No 50-21-5
(DL-

1.20g/cm®

3,6-dimethyl-14-dioxane-2,5-dione

i
CeHsO,4 o )\rrGHs
0
A

1441
CASNo 4511-42-6 &
97.6-100. Lactide
1.259/cm®
21 3 0.IN (37 04 I
2-3
EU
2-
2 2+

2 2+ (Hexanoic acid, 2-ethyl, tin(2+) salt)



Stannous octoate
0
[CH4(CH,);CH(C,H5)CO,], Sn J\ o /%

4051

CAS No 301-10-0

2-
2-4
a)
b)
c)
2-
HD\[(GJOH
o]
Lactic acid
3-1
14)
D

1 L o}
37 10 100 Sn(2+) 2
10)
11),12)
(Sn, Ti, Zn, Al
13)
i a
Q
A e e T
a HO O b o] c HO O
CHs 'O n CHs HSCW CHs 0 | CHs
n:Low o n:High

Lactide Polylactic acid

a: Condensation (-H O), b : Catalytically depolymerization, ¢ : Ring-opening polymerization

Miglyolg12° 3 10 50
66

( =

13)

¢ Miglyoig12

(C6,C8)



(FDA [ NaOH ]
(Mg/mL) (Mg/mL)
D- 6l - 16%
100 <2 40 >=10 160
> — >
10% ( 343
506 50K 71 <2 .40 =10 164
Miglyol 812 25
080 150
10% 66 =<2 40 10 15 116
50% ( 100 66 128 497
Miglyol 812 007 0023
LC/MS
CHO). 16,17
3-2.
2
( 18) 19)
2-
( ) 2- 2-
40 10 B 9
K 70 =<2 3 9
85 =30 40 =4 3 9
40 <10 b o
10 0 =2 b )
85 =30 40 =<4 b) o
20 2 9 D
40 =30 9 D
d
2- a) 0005 pg/mL 2- d 001 pg/mL
b) 002 pg/mL e) 0025 pg/mL
0 002 pg/mL f) 00085 pg/mL
2-
( ) 2-
40 <10
N <30
40 <10
60 <1
40 =10
20%
60 <1
N 40 <10
0 <30
001 pg/mL
2- 005 pg/mL
d mg/dm? lom? 2ml pg/mL




90 30 ppm 40 10 0.06 ppm
3-3 A 12 28 370
100 ) 100 02)
370 100
H-100 H-400 H-440 H-360 H-280
100 ppm
100 ppm
4% 9 -30 ) 1 ppm (Pb
KM O, 95 -30 ) 30 ppm 21 ppm 32 ppm 44 ppm 85 ppm 10 ppm
4% 9% -30 ) 5ppm 5ppm 5ppm 70 ppm 5ppm
9 -30 ) 5ppm 5ppm 5ppm 5ppm 5ppm
ég% 2 ) 5 ppm 5 ppm 5 ppm 5 ppm 5 ppm 30 ppm
(22_ 0 ) 5ppm 5ppm 5ppm 5ppm 5 ppm
370 100
H-400 H-440 5000
1ppm 100 ppm
1ppm 100 ppm
4% 60 -30 ) 1ppm 1 ppm 1ppm 1ppm (Pb
KM O, 60 -30 ) 06 ppm 08 ppm 02 ppm 10 ppm
4% 60 -30 ) 1ppm 1ppm 25 ppm
(60 -30 ) 1ppm 1ppm 1ppm
((238% 2 ) 20 ppm 1 ppm 1 ppm 30 ppm
(22_ @ ) 1ppm 1ppm 30 ppm
3-4
D- 6 ( D 10 100
40 10 343 ppm D- 16 50
66 2 40 10 49.7 ppm
n- 90 30 ppm
40 10 0.06 ppm




4-1
12), 23) 24)
(@) CrlCD 5 2000 mg/kg
14 LDs, 2000 mg/kg
)?
(b) Cr:CDBR 5 5000 mg/kg ) DO- 4-6%)
LDs,
5000 mg/kg )%
(c) HraSPF 5 2000 mg/kg ) (D- 4-6%)

LDy, 2000mgskg )%

& ( )

Sophimurium(TA98 TA100,TA1535 TA1537) 50, 150, 500, 1500, 5000 ug/plate  (2=S9 mix)
Ecoll\WP2 A ( DMSO




29)

V79 0025, 005, 0075,0.1 g/ml

@
Hra:SPF

Draize

(b)
Hra:SPF

31)

Crl.(HA)BR

Draize

2)

FAO/WHO

1 6

Buehler

005¢ )

059 4

(JECFA)

DL- D-
ADI

02 g

72

DL-




US.-FDA 21CFR 184.1061 GRAS (GENERALLY RECOGNIZED AS SAFE)
%)
EC-SCF “ADI
L- 5
%) 37)
LDy, 2000 3730 mg/kg
LDy, 4875 1810mg/kg
33 (200ml) 12
1530mg/kg Lo
(
@ 14-16 1000, 2000 mg/kg )
(b) Q0 10%  (4ml) (209 )
CoO,
(c)SD 13 886mg/kg )
38-3)
(d) Fischer344 10 13 (03,06,1.25,25, 5%) 13
5, 10, 20, 30%
5% 1.25%
20% 30%
0.6% BUN GOT,LDH
5%
(
7 8 14 80% 0.5cc
38

(

25 42 (600-1600 mg/kg )

38-3)



@) 40 DL- 04%
() DL-
( 04 05%) pH
( 33%
3-9)
© DL- 0.35% 10 L-
(D-
L- 80% D- 20% D-
L-
0.35%
33-h)
(a) Fischer344 3 2 25% 5%
38-€)
(b) 13 01-02g/kg (5 ) 01-07g/kg (13 )
38-)
/
CD-1 12 ) 10 6-15 570mg/kg /)
38-9)
38-h).)
n vitro Syphimunium(TA97, TA98 TA100, TA104) 05,10,20 pl /plate (2=S9 mix)
K1 8-35mM (=%=S9 mix)

10




(@) CriCDBR 5 5000 mg/kg )

LDs, 5000 mg/kg
) 39)

(b) HraSPF 5 2000 mg/kg ,D- 4-6%)

LD, 2000mg/kg  )®

)

@ 2

2 2 0, 10, 100, 400, 1000, 2500 mg/kg / ,D-
4-6%) 2500mg/kg
1000mg/kg 100mg/kg 1 2500mg/kg

1000mg/kg
1000mg/kg
400mg/kg 2500mg/kg
2500mg/kg
1000mg/kg
400mg/kg

(b) 13

4 13 0,4,20,100mg/kg / ,D- 4-6%)

100mg/kg

100mg/kg

11



20mg/kg /day

NOAEL 1996 100mg/kg

1999 Food and Chemical Toxicology’”

4
NOAEL  100mg/kg /day
n vitro ) “ invivo “)
D- 4-6%
Styphinurin(TA98TAL00TAL535TAL537) 100,333, 1000, 3300, 5000 pg/plate (259 mix)
o EcolWP2 uvA
invitro 1 11000, 2000, 2500, 3000, 3500, 4000 pag/mL
LS178Y TKe/- 2500, 1000, 2000, 2500, 3000 pig/mL(=-S9 mix)
CriCD-1BR
nvivo 8375, 1675, 33507 mg/kg
3350mg/kg
@ .
Hra:SPF 1 005 g )
Draize
21
(b) o
Hra:SPF 3 05g 4
Draize
21
)
Crl:(HA)BR 10 02¢g
1 6 6

Buehler




2 2+
2- 37 10 100 Sn(2+) 2-
49)
2-
2- (US-EPA)” (BfR)™ EC-S *#
JECFA® 2- 2- 2-
05 mg/kg /day
5
Fischer344 uc 2- 15
(Img/kg)
66% 4% (0.1, 1 g/kg) 79 82% 6.7 125% 15
(0.19/kg 14C 2- ) 61% 15%
P-450 B 2-
2- 2- -5- 2- -6-
5)
( 4 (0,90, 722, 1445, 2890mg/kg /)
2890mg/kg 1
7
LDy, 2043 mg/kg
5)
(@ B6C3F1 10 ) 90 ; 0, 180, 885, 2728mg/kg / , ;0 205 1038,

3139 mg/kg /)
2728mg/kg 3139mg/kg 1
885mg/kg 1038mg/kg

13



885mg/kg 1038mg/kg
2728mg/kg 3139mg/kg
NOAEL 180mg/kg 205mg/kg
(b) Fischer344 ) 0 : 0,61, 303, 917mg/kg /day, 0,71, 360, 1068
mg/kg /day)
917mg/kg 1068mg/kg 1
303mg/kg 360mg/kg
303mg/kg 360mg/kg
NOAEL 61mg/kg 71mg/kg
peroxisome uS- %)
BfR™
peroxisome 9
EC-SCF 2- List 6B
52)
5)
(@) Fisher344 25 ( 6-15 0, 100, 250, 500 mg/kg /)
500mg/kg
500mg/kg ()
250mg/kg
NOAEL 250mg/kg 100mg/kg
(b) New Zealand 15 ( 6-18 0, 25, 125, 250 mg/kg /)
9 peroxisome PPARCx(peroxisome proliferate activated receptor alpha)
peroxisome ( )

T.SUGA, HEPATOCARCINOGENESIS BY PEROXISOME PROLIFERATORE, 77 Journal of Toxicological Sciences, 29, 1, 1, 2004.
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250mg/kg 125mg/kg
NOAEL 25mg/kg 250mg/kg
59)
in vitro in vivo
2-
Styphimunin(TA9T TAI8 TAL00 TAL04) (259 mix)
L WP2uvrA 0,50, 150, 500, 1500, 5000 g /plate
n vitro ey
Rat lymphocyte 05,17, 50, 167,50, 167, 500, 1667,5000 pig/ml
nvivo 0,17,5,17, 50, 167, 500, 1000, 1500 pg/ml
(Sn*  Sn*)
JECFA
PTWI) 4mg/kg =
I 1500 ppm
2_
5-1
DL- D-
" 2% JECFA
200 mg/kg Food PTDI 2 mg/kg / 33  JECFA

PTWI Umyky 7/

15



D- DL-
D-
i
5-2
ADI 13 NOAEL 100mg/kg 7/ 10 10
NOAEL 10 1000 oimg/kg  /
i
5-3.
2- 2- (255
2- B
NOAEL 25mg/kg  / ADI
2-
2-
2—-
k
! 4 &
15 pag/ml 1000 ml ( ,2002 750ml) 15mg/day
450 ml 6000g 7 St 100%
00033 mg/ml 003 03 mg/m(
() ,1979) LuftD (AmJ Ciin Pathol, 80,484, 1983 5 mmol)
045 mg/ml
=V 60k 1kg 6dm*/kg
99 mg/dn? (4 2ml/ m? ) 099mg/kg  /day
(60kg) g/ 7/ 4
0051 mg/kg /day
EU ADI Olmghkg 7 FDA ADI
o=y 60kg kg 6dm2/kg
0.01 mg/dn? ( 4 (005pag/mi) 2ml/ m? )
2- 005 pag/ml 0001mg/kg  /
(60kg) X/ /
005pag/mi) 0000125 my/kg  /

16



PTWI) 14 mg/kg /

JECFA
5-4
y_
D ( 16%
&%) -
90 30
5-5
ADI
0.1 mg/kg /
D-
25mg/kg /
'Ry 60kg 1kg 6dm2/kg
0,002 mg/dm? ( 5 (001 jag/mi) 2ml/ m?
001 pag/ml 00002myky  /
(60kg) Xy /
001pag/ml) 0025 pag/kg /

JECFA PTW 14mg/ky 7 ( 2my/ky )
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