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Candidate

ingredient
v I v
GRAS
FDA review
: —
Food additive GRAS by Scientific Prior history
petition Procedures of use
Scientific Used prior
data review to 1958

v

Fulfilled criteria of Experts agree to
Redboock & FDA safety-in-use
Proposed rule and

public comment period

I

Final Rule in
Federal Register

v v

Approved Generally Recognized Burdoc &
food additive As Safe (GRAS) Carabin 20049
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Animals Humans
Biokinetics!

Exposure-Response
Data

In Fivo Studies

{acute; chronic)

In Vitro Studies
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National Research Council, 1983
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Degree of
concern

Structure C

Structure C

Structure C

Concern
Concern Lavel 1l
Corcar Lewel 1
Lewvel Il 1.0 ppm
0.5 ppm
0.25 ppm Concern
Concern Level Il
c - Lavel 1l
Lewvel 1| 0.05 ppm
0.025 ppm
0.07125 ppm
Concern
Concern Concem Level |
Lewvel |
Levwel |

ppm = parts per million

USFDA, 2003
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Concern Level |

- B/ K

Concern Level ||
- A.D,E I J%K

Concern Level 11l

- A1l D1! Fl- Gl H1 II JEI- Ki L3

'If needed as preliminary to further study
?If indicated by available data or information
3Suggested

Acute oral study — rodent

Short-tern feeding study (> 28 days)

Subehronic feeding study (90 day), rodent with in ulero
exposure (not required for direct additives)

Subchronic feeding study (90 day), rodent

Subchronic feeding study (90 day), non-rodent
Lifetima feeding study (ca. 2 years), rodant with in
utero exposure for carcinogenesis and chronic toxicity
Lifetime feeding study (ca. 2 years), rodent for
carcinogeneasis

Short term feeding study (at least one year), non-
rodent

Multigenerational reproduction feeding study (minimum
of two generations) with teratology phase, rodent
Teratology study

Short term tests for carcinogenic potential

Metabolism studies
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Fig. 2—Safety assessment of new varieties: summary. From FDA (1992)

Unexpected or Expected or
unintended effects intended effects
l
Safety assessment: Safety assessment: Safety assessment: Safety assessment:
the host plant the danor(s) introduced proteins new or modified
in new variety carbohydrates, fats
or oils in new variety
If food from the If food from the Are there any
donor is com- donor is com- unusual or toxic
monly allergenic, monly allergenic, components?
< Yes | canit be demon- Yes | can it be demon- Are there any | No
strated that the sirated that the alterations that
allergenic determi- allergenic determi- could affect
nant has not been nant has not been nutriticnal qualities
transferred to the transferred to the or digestibility in
new variety? new variety? a macroconstituent
of the diet?
No No
Consuit FDA Consult FDA Yes
h 4
Have safety Is there any
concems about N reported loxicity, | yoq
host-associated No or does the Consult FDA
toxicants and biological function
donor-associated raise any safety
toxicants been concern’?
addressed?
No
¥ !
Ara the concentra- Is the introduced
tion and bicavail- protein likaly to be Yes
ability of important Consult FDA a macroconstituent |
host-associated in the human or
nutrients within animal diet?
range?
ge l No

Yes

) (e
not acceptable
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ERTF & faReEnd

ARERBER AL RS SHERES 25585 % %

B (LA BRK) RE5 (AF) (%)
TG E R T E DB R EH R ARTC; & KR 4E G
(& AR 4 M) (ERE4A ) FEMBUR (REBRBEER)
FHEREXR AT %A B & - Y I TR R REUREE S (B
EBEMERAER) (684 B) A R)
Hrafiy & ok @ B BR & k45 Fe-Ql0 7% 7a4e
(H— % 3%) (BHHAK) (F 744 1)
5 o LA 5L A oh W LA 3L R b
(%—/%%) (%—/%%)

Hvd &3z f8 5
@ Selenium 20-60 nm (st— ; 24 $=iF 43 4e) /—\
%3 100-300 nm ; * & % % 500-700 nm ; @
-2 ~500 nm(Ag picds &, H te szl * )
w

B (% i BATHOR & 4o i 2fT)
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(P % AFDAE Sy AT &z (3%

S

Aok 18 Bengd

> { o RaE

= 4

> L F % wm fit

> B F Bk S
Particle diameter Particle number Particle surface area
(nm) (N/em?) (um’)
5 153.000,000 12.000
20 2,400,000 3.016
250 1,200 240
5.000 0.15 12




Benefits will
Eﬂe outweigh Risks

48% 20%

Benefits and
Risks will be
about equal

25% How people perceive the risks and benefits
of nanotechnology ?

Study conducted by Peter D. Hart Research
Associates (2008)

Risks will outweigh
% Benefits

¢ AR RE R R PR (Y 8 R AT AR
ok apler Fa ok ki (2010)
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Wil P BT R 2P PHET L R
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Thank you for your attention




