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Consumer Safety Officer, Division of Dietary Supplement Programs , Office of
Nutritional Products, Labeling and Dietary Supplements, HFS-810

75-Day Premarket Notification of New Dietary Ingredients
Dockets Management Branch, HFA-305

I .
Subject of the Notification: LUuTeohin

Firm: gyﬂbﬂ% TN (&

Date Received by FDA: xbh ua 73(/‘) 1'H 2003
90-Day Date: @’?Q 0\ L") 2002

In accordance with the requirements of section 413(a) of the Federal Food, Drug, and

Cosmetic Act, the attached 75-day premarket notification and related correspondence for the

aforementioned substance should be placed on public display in docket number 95S-0316 as

T

e soon possible since it is past the 90-day date. Thank you for your assistance.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration

College Park, MD 20740

APR -2 2003

Mr. Thomas Lahey
Synorx, Inc.
1031 Calle Trepadora, Suite D

‘San Clemente, California 92673

Dear Mr. Lahey:

ic in reenanee tn your letter to the Food and Drue Administration (FDA) dated

Thio

].l.uD 10 1l Lvopviiow W AWLVWE VW WhiAW WA TULALE AL VR Ry & ANGAARLAAAL VA SSRANS AL (& Ml By SeISeNS
January 6, 2003, makmg a submission for a new dietary ingredient pursuant to 21 U.S.C.
350b(a)(2) (section 413 of the Federal Food, Drug, and Cosmetic Act and 21 CFR 190.6).
Your letter notified FDA of your intent to market luteolin, a flavonoid, as a new dietary
ingredient. Each pill will contain a concentration of 25mg per tablet or capsule. The
recommended use is to take one to three tablets/capsules per day.

Under 21 U.S.C. 350b(a)(2), the manufacturer or distributor of a dietary supplement that
contains a new dietary ingredient that has not been present in the food supply as an article
used for food in a form in which the food has not been chemically altered must submit to
FDA, at least 75 days before the dietary ingredient is introduced or delivered for introduction
into interstate commerce, information that is the basis on which the manufacturer or
distributor has concluded that a dietary supplement containing such new dietary ingredient
will reasonably be expected to be safe. FDA reviews this information to determine whether it
provides an adequate basis for such a conclusion. Under section 350b(a)(2), there must be a
history of use or other evidence of safety establishing that the new dietary ingredient, when
used under the conditions recommended or suggested in the labeling of the dietary
supplement, will reasonably be expected to be safe. If this requirement is not met, the dietary
supplement may be is deemed to be adulterated under 21 U.S.C. 342(f)(1)(B) because there is
inadequate information to provide reasonable assurance that the new dietary ingredient does
not present a significant or unreasonable risk of illness or injury.

FDA has carefully considered the information in your submission, and the agency has
significant concerns about the evidence on which you rely to support your conclusion that
luteolin will reasonably be expected to be safe. You state in your submission that “luteolin is
a naturally-occurring flavone flavonide long-established as a component in many commonty
consumed foods....” However, you provide no evidence of safety for the compound luteolin,
the subject of the notification under proposed conditions of use. The notification referenced
two preclinical oral dosing studies but failed to provide the articles as required by 21 CFR
190.6(b)(4). The same was true for a chronic toxicity study for 50-times the adult dose. It is
unknown whether these reference citations provide any support for the safety determination of
luteolin. The reference articles in the notification are of general information and do not
support the safety evaluation of luteolin.
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Your submission contains no information to support that historical use of this product,
isolated luteolin, when used under the conditions recommended or suggested in the
notification is reasonably expected to be safe.

For the reasons discussed above the information in your submission does not provide an
adequate basis to conclude that luteolin, when used under the conditions recommended or
suggested in your submission, will reasonably be expected to be safe. Therefore, your
product may be adulterated under 21 U.S.C. 342(f)(1)(B) as a dietary supplement that
contains a new dietary ingredient for which there is inadequate information to provide
reasonable assurance that such ingredient does not present a significant or unreasonable risk
of illness or injury. Introduction of such a product into interstate commerce is prohibited
under 21 U.S.C. 331(a) and (V).

Your notification will be kept confidential for 90 days after the filing date of January 17,
2003. After April 17, 2003, the notification will be placed on public display at FDA’s Docket
Management Branch in docket number 958-0316. Prior to April 17, 2003, you may wish to
identify in writing specifically what information in your notifications you believe is
proprietary, trade secret or otherwise confidential information, which should not be disclosed
to the public.

We note that your notification does not include either a phone or facsimile (fax) number or an
electronic mail address as a means to contact you. We note that Karen A. Weaver, J.D., R.Ph.
submitted the notification on your behalf, and we will fax a copy of this letter to her.

If you have any questions concerning this matter, please contact Victoria Lutwak at
(301) 436-2375.

Sincerely yours,

— JSl—

Susan Walker, M.D.
Acting Director,
Division of Dietary Supplement Programs
Office of Nutritional Products, Labeling
and Dietary Supplements
Center for Food Safety
and Applied Nutrition
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cc.

HFA-224 (yellow box copy)

HFS-810/Walker
HFS-810/Lutwak 4 copies
HFS-840/Rader
R/D:HFS-810:Vlutwak 301-436-1775
Revised:HFS-810:VL:
Reviewed:HFS-811:RMoore:
HFS-800:SWalker:
F/T:HFS-810/Barr: 3/31/2003
DOC: found via “p” drive:
DSLR/data:NDY/Confidential/Luteolin/resubmission/luteolin 83126. FO) 13
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217 N. Jefferson Street

~ Suite 602 ‘
~ Chicago, lllinois 60661
312.466.0077

MWeaver&Amln A - k \ : , Fax 312.466.0088

Attorneys at Law ’

. www.weaveramin.com

Karen Al. Weaver, J.D., R.Ph.

Rakesh M. Amin, LLM., RPh. : - ‘ o / E Gokul Kishan, LL.M*

. Of Counse/
< Michael L. Clerkin, LL.M.

*Not yet sdmitted to the Bar

January 6;52033‘ ‘

Office of Spec:al Nutntlonals (HFS-450)

Center for Food Safety and Applied Nutntlon
" Food and Drug Administration

200 C Street SW. -

Washington, DC 20204

T Dear Slr / Madam ,

In aocordance With 21 Code of Federal RegLHahons § 190.6, Weaver & Amin, on

behalf.of its client Synorx, Inc. hereby notifies the U.S. Food and Drug Administration
that the company intends to market a new.dietary: mgred&ent known as iuteohn and
4 hereby submlts the followmg rnformatlon in.support thereof.

1.
2
3.
m,

The name and complete address of the manufacturer or dtstnbutor

- Synorx, Inc.

1031.Calle Trepadora Suite D
San Clemente, CA 92673 .

USA"

. The name of the. new. dsetary mgredlent
~ Product Description - - ,

~ Generic-Material: - luteolin
Chemlcal Name: 34’5 7-tetrahydroxyﬂavone
"CAS No.: 000491- 70-3
Chemical Formula: (310H,5,C>6
Molecu|ar Weight: 286.24

A descrlptxon of the dnetary supplement or dtetary supplements that contain the

new dietary ingredient including:
a) the Ievel of the new dietary mgredlent in the d:etary supplement and

e~

- James M. Lancheros, J.D.
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" b). the conditions of use recommended or suggested in the labeling of the

Description of the Dietary Su

~ supplement.

fietary supplement or, if none, the ordinary conditions of use of the

lement-

" Luteolin is‘a naturally-occurring flavone flavonoid long-established as a ’
~_component.in many-commonly consumed foods including-broccoli (74.5 mg/kg
- dry weight)' sweet red peppers, celery, parsley, artichoke leaves, green olives,
olive oil, sage, thyme, rosemary and chamomile. - Luteolin was first found in foods
in 1896.by Perkin, J. Chem. Soc. 69, 800 (1896) and by Fleischer, Ber. 32,
1186 (1899); again by Perkin, Horsfall, J. Chem. Soc., 77, 1315, (1900), and
- Hyashi, Inoye, Acta Phytochim (Japan) 15,53 (1949), as cited in the Merck -
~ Index; 12" edition, 1006 (1996). Luteolin is the major flavonoid present in the
“hulls of mature peanuts at up.to 6,000 mg/kg. ‘Celery.contains 200mg luteolin
_per 1kg fresh weight, and sweet red peppers contain 11mg luteolin per 1kg fresh

weight..

, ‘Luteolin is also found in.many edible tropical plants such as.Capsicum
annum (green chili) at 33mgrkg dry weight, Capsicum frutescens (bird-chili) at
~1035mglkg dry weight, Allium fistulosum (onion leaves) at 391mg/kg dry weight,
| Averrhoa belimbi (belimbi fruit) at 202mglkg dry weight, Daucus carota (carrot) at
" 37:5mglkg dry weight, Apium graveolens (local celery)-at 80.5mg/kg dry weight,
*and- Garcinia atroviridus (asam gelugor) at 107.5mg/kg dry weight. )

- Table 1. below summarizes a partial list of luteolin-containing foods.

‘Common Name -~

Luteolin
- Content. .

* | Reference

[Atichoke

. | Various values -
| depending on
- | extraction and
"'{ concentration
processes.

| Brown Evans, Free Radical
| Research, Vol. 29 pp. 247-

255.

| Broceoli

{745 mglkg_

Bird Chili

1035 mg/kg

"Onion leaves .

17391 mglkg

~ [White radish

1 90mgkg

| French bean . .

200mgkg . |

| 22-36. mglkg

_White celery stalks'

Celery, dried

358 malkg

| Onionleaves

1391 mglkg

* [ Red bell pepper ;

'13-31mgkg - |-

“TA1.0mgkg

Sweet red peppers

{-Carrots

[Olives

[375mgkg |
various = |

" ["Olive Ol

10 mg/kg

ot 1986, Rovellini 1997 _

| Sage. -

550 mglkg .

{ Driedsage

- [ Dried Peppermint -

50 mglkg

B T B PR 1T 1 by PRV S NN EN 1 B R P D EN B
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 Dried Thyme - 160 mg__l_(_g 17
| Perilla seeds . : 7":30ng_g 110
| Lentils ~ - | various R Arcy and Jay . ‘ -
- \ a Phytochemsnty 17 (4) 826-827 :
R \(1978) ;
N Japanese Bamyard < 1:3.8mgkg - 111
| Miltet g Lo
| Belimbi fruit 5025 mg_/_!ggk 11
Belimbifeaves . -~ ' |4645mgkg | 1-
 Dried asam gelugur. | 107.5mglkg |1
-~ {Limaupurutleaves ~|30.5mgkg |1
Compos:tae ' ’ f'i,v400 mg/kg - ~!g1!e, et. alJ Agnc Food
- 1 Chem- 1994 42 2445«2448
- ‘Vltex rotundlfolla frunt S

1700 mg/_lgg 9

Luteelm exhlblts many of the. same properttes as other biofiavonoids,
_such as its. usefulness as an- antioxidant and-its role in mﬂammatory and.
C vasodﬂatory processes “Luteolin’s melecular structure’ mest closely resembies
,quercetm ‘a major ﬂavenol ﬂavonold : :

The company expects to market luteolin forits: ant:oxmant properties. No
- .additional bloﬂavonmd -or other- dietary supplement mgredients are expected to
) jbe added to the produet fonnulatxon “The formulation also contains binders,
~ fillers, technical manufacturing ingredients, or flavors such as calcium carbonate,
]mlcrocrystaume ceuulose c:’mc acid, xyhto! fructose or amf‘ cnal orange ﬂavor

Refergnce '

1

'; The: Mercklndex, Twe!fth Edlt;on 1996 P 959

Miean KH; et al., Flavonold (myﬂcetm quercetm ‘kaempferol,
luteolin, and aplgemn) content of edible troplcal plants, J Agr
Food Chem' 49(6) 3106-3112 June 2001.

. 'Hollman, Peter and Arts, Hja, Flavonols, ﬂavones and flavanols

— nature, occurrence and. dletary burden J SGI Food Agric.

\ /0022-5142 2000.

Karakaya Sibel;. Nehtr EL, Sedef Quercetin, Luteolin,
‘Apigehin and. Kaempferol contents of some foods, Food

Chemistry’ 66( 1999) 289-292.

. «Hertog, Mrchael GL.; Hoﬂman Peter C. H -et al.; Content of
- potentially. antlcarcmogemc ﬂavano;ds of 28 vegetables and 9

fruits commonly consumed inthe Netheﬂands J. Agric. Food
Chem. 1992 40, 1591-1598 and 2879—2383

-Brenes, Manuel; Garc:a,, Aranzazu ‘Phenolic Compounds in
o ”‘Spamsh Olzve OI/S J. Agnc Food Chem 1999 47, 3535-
, 3540 .
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o 7. Duh Pm—Der et al Extractlon and ldentlﬂcatlon of an
‘ ,antlodeat;ve component from peanut hulls, JAOCS Vol. 69,
no 8 (August 1992)

»48, Kanazawa K et al., Luteaolin:' A Strong Antlmutagen agamst
‘ VD:etary Carcmogen Trp-P-2 in Peppermint, Sage, and
Thyme, J. Agrrc Food Chem. 1995, 43,410-414.

| 9., Croz;er Afan et al Quantifative Analys:s of the Flavonioid
Content of Commercial Tomatoes, Onions, Lettuce, and
Celery, J Agnc Food Chem 1997 45 590—595

10. thn K H et al,. Iselatzon of an aldose reductase mhrbftor
- from the frults of Vitex rotundffola Phytomed:cme Vol. 1, 1994
pp. 145-147 ‘ ‘ ,

\ 11.'Yamamoto, H. J. Inhzb:tors of Arach;donate Llpoxygenase from
‘ Defatted Penlia Seed, Agric. Food- Chem 1998 48, 862-865.

12, Watanabe, Mltsuru Antioxidative Phencsllc Compounds from
Japanese Bamyard Millet (Echlnochlea utihs) Grams J. Ag ric.
Chem 1999, 47 4500-4505.. \

, Luteohn will be supphed ina dtetary supplement oral tablet or- capsule
. dosage' form ina. coneentratlen of 25.mg per tabietlcapeule Daily’ dosage
’ recommendations are :one to three tablets/capsules perday. Based on the
“above food source reférences and consultation with professionals knowledgeable
in.the field, the company beheves a healthy diet contalhs 2-125 'mg of juteolin per
. day and up to 6 grams ‘of bloﬂavonoads

e ndmons of Use* ’

Luteelm, as with other. major ﬂavonmds, exhxb»ts potent ant;ox:dant
actlv;ty 1t reduces oxtdat:ve damage, inhibits lipid- peroxtdat;on and neutralizes
free radicals. Luteolin:showed a concentratlen-dependent inhibitory activity in
several' models of ox1dat4ve stress. The antioxidant potenual of luteolin,

’ measured by T rolox test, is twrce as strong as. thatof Vitamin E. Luteolin has
 strong scavenging propertlee for super oxxde radicals. and has also been shown
- Yo strengthen capﬂlanes andactas a smooth muscle vasodTator Based on the
" available scientific litefature and-the’ apparent consensus among medical
o profess;onals in the f:eld the' company expects to associate claims such as.

" “antioxidant”, “free radical scavenger” and “supports the cardiascular system”

wnth the Iuteolm product ,

; Referehces. L

: 13 Shlmor, Kayoko Saka, Nonka et. al, Metabohc fate of luteolin
~ and its functional activity at. focal site, Biofactors 12 (2000)
181- 186, ,
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o 14. Brown, Jonathan E Rlce~Evans, CathenneA Luteolin-Rich
- Atrtichoke extract protecfs Jaw density: Iipopreteln from
oxtdatton In Vitro, Free Rad Res Voi 29 247-255 1998.

15, Cai, Qnuym Rahn, Ronald O Dzetary ﬂavono:ds quercetin,
luteolin-and. gemstem reduce oxidative DNA damage and lipid
peroxidation.and quench free . radlcals Caneer Letters, .

119(1 997) 99«107 Co

: \16 Duarte, Juan, Vlzcamo Francssco Perez et al., Vasodilatory
effects of flavonoids.in.rat aortic smooth muscle, structure-
activity relatipnsh:ps, Gen. Pharmac Vol 24 No 4 857-

862 1993

17. Rameva L, Gakhmyan R, Cbanges in the reszstance of the -
o capiltary walls.inrats urider the effect of ﬂavonmd compounds
" _isolated-from Genista L. (Legummosaa) F armats:ya (sofia) 28,
- 5, 39-42 1978 ‘ §

4 The h:story of use or: other ewdence of safety establushmg that the disetary
ingredient, when used unde( the condmons recommended or suggested inthe
“labeling, reasonably wﬁlbe expected to.be safe “This should include citations to
‘published articles or other evxdence that forms 1he basis for the conclusion that

the: mgredtent is safe References to published. Iiterature should be accompanied
: *by repnnts or coples of the references and should be in Enghsh R

o TOXIGIL‘[ of. Luteoim

S Luteolm is cansuiered nontox;c Toxsc death eould not be. effectuated at
_oral doses. of 2.5 g/kgm mice’ (Huamm P., Siyuan, X. and Zhacqmg, H)or5

. vglkg in-rat. (Mchels, J., Johnson, G. 2M) The LDj; by intraperitoneal injection
©is 180 mg/kg in mnce and 411mglkg in- rat The LDs,, by mtramusaular mjectionl

s 592mg/kg inrat.

intrapentoéeal

| Li%!%sﬂ of Luteo!m ‘ \
- | Animal | Rotite "~ -Dose ) Reference
: Mause 180 mg/ kg ‘1 Peng, ‘H.;" anng, S@, Bl,

| (1981) “Yao Hsueh Tung - Pae ‘
| 160882), 11-13

| Dai, LM, _Cheng, H., L, WP
“Liu, $.Q., Chen, M.X., Xu, S.Y.

Chavant L Comb;e H.; Crs,
J. (1975) Plant.  Med.
Phytother 9(4) 267-272

.(1985) Acta Anhui - Med Univ..
- 20, 13.
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’ A\,Rat;* tntrapentoneat 411mg/t<g: - Annui Ccoperatlon - Group,
- S T , S "Prelimmaty experimental study-
| of Aruga decumbens Thunb.
1 agamst “chronic.  bronchitis,
(1973) Chin. - Herb. Med.
-Commun. 2, 18-23 ‘

Rat | Intramuscular-- .} 592mg/kg | Dai, LM ~Cheng,-H., Li, WP
e .. - | Liu, 8.Q:, Chen, M.Z., Xu, S.Y.
(1985) Acta Anhw Med. Uni.
»20 1-3. L

. Lutechn safety data mcludes fmdmgs of no mutagemc actrwty via Ames
. testlng and no existence: of harmful- metabohtes via degradatton analysrs using -
; bactertum found in the: human mtestmal tract

Pharmacoklnetlc Data

Shtmol et. al’ found that the dietary form of luteohn (luteoun 7-O-beta-
. gtucosrde) s metabahzed in“the gut'to free luteolin. Free luteolin is absorbed
' through the gut and into the bloodstream: whether admlmstered initially as luteolin
Y-O-beta-gtucosrde oras free tuteohn Luteohn was detected in-human serum 3
‘hours after a smgte 50mg orat dcse

: Chromc Toxrcxty

Whﬂe the . company has |dentrfred only one pubhshed study that tested

o chromc toxicity in rats (at a'dose 50 times' the éxpected ‘adult dose and

o demonstratmg no toxicity upon chrohic. admmastratlon) Iuteohn-contammg foods

~~ “enjoy.a long history of: human consumptlon “The company anticipates supptymg

- " luteolin.in a dose of 25—75mg/day wett wrthm nutnttonal norms and established
toxrcnty parameters

Manufacturmg Practrces B ';

- Synorx Inc. contracted ‘with- Array BroPharma to. devetop manufacturing
' methods that will resulf | ina ﬁmshed product contammg a concentration of luteolin
o Lgreater than 90%. Array BioPharma. develeped these me"thods and verified the

- purity of luteolin via HPLC, . 1H NMR ‘and 13C" NMR testing (results attached)
" “While the Array BioPharma product resulted in a luteolin content above 95%, the
luteolin prcduct subsequentty manufactured by Synorx, inc. for purposes of
- ramp-up testing usingthe: startmg materral rutin (Certificate of Analysis attached),

V D supptred by Merck S.A. resulted in'a more. pure product (13C NMR testing and
o reverse phase HPLC results attached)

_ The test resutts reveal Synorx lnc manufactured luteolin at a purt:ty of

.99, 79%, -assuring the absence of contaminants that -could negatively affect
consumer health and mstilhng FDA confidence in the. product’s safety profile.

| Addztrcnal testrng of the Synorx tnc manufactured luieotm included anatysrs for
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the presence of metais and lnorgamc sulfate These data shcw the resrdual
o compeunds present in- the. luteolin ‘manufactured - by Synorx Inc are in
- accordance wrth current Geod Manufactunng Practlces (cGMPs)

References

18 Czeczot H Tudek B et al Isolatzon and studres of the

ot i i i o s A
Illulcxgemu activity in the. nmes tost Gf ﬂaVGﬂGde na!w'a.’r’“

- occurring in medrcal herbs Mutatron Research 240.(1990)
\ 209-21 6 ,

: 1;9. Braene, Annett Gutschcw Mrchaef Degradatron of Quercetm
‘ and Luteolm by Eubactenum ramu!us, Applred and’

Environmental Mrcromeregy, Vol 67, r‘ue 12, 5558- 567,
- ‘December 2001. : :

20 Shrmel Kayokc et al, Intestinal abserpfron of Iutealm and
_ liteolin 7-0-f5- gluccsrde in-rats and humans FEBS Letters
438 (1998) 220—224 o v

- 21 MSDS Iuteolln
: 22 Certxﬁcate Qf Analysrs rutm (Merck SA)
o ;23 Cerhﬂcate of Analysrs Iuteolm (Arrey BioPharma, !nc)
- 24 Certlﬁcate of Analysrs luteohn (Synorx, Inc)
o K25 13C NMR (Array BloPharma inc)
“ 26.13C NMR (Synorx Inc)
27 Srerra Laboratones Analytrcal Report

5 The srgnature of the - perscn desrgnated by the manufacturer or drstnbutcr of the
- dtetary supplement tha*t contalns a new dletary mgredxent

Mr Thomas Lal

\1 - o
 President, Synoé»c/ :

An ongmal and two cepies of this notrce are submrtted pursuant to 21 CFR
190. 6(a) ‘Please confirm receipt of this notice and maintain: confidentiality of these
submrtted materlals pursuant t0.21 CFR 190. 6(c) and (e) respectrvely



" Sincerely,

Office of’Sp;e'cia{Nufriﬁonals . o o : PaQeBof 8
U.S. Food and Drug Administration o L January 6, 2003

~ Thank you for your. a,ttent;ionvio this matter. Please call me if \hyou have any
questions. L . . i b ,

Karen A. Wea\gér,v,JD,lRPh L

Ericlosures -



