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Division of Dietary Supplement Programs

and Dietary Supplements ST T
Center for Food Safety and Applied Nutrltlo o T
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College Park, MD 20740

Re:Pre-Market Notlficatmn for Geranti Bio-Ge Yeast as New Dietary

Ingredient.

Dear Ms. Lutwak:

Attached please find four copies of the:.Pré-Marka Naotification for
Geranti Bio-Ge Yeast. This submission is: made on behalf of Mr, Tsang-Uk
Sohn of Geranti USA Inc of Los Angeles California.

I believe that we have addressed all issues that-have been previously raised

by the FDA in their review of this product. Please don’t hesitate to contact me

if there are any quesnons orif further information is needed.

Best regards
Gary iR Bumn Ph.D,; DABT
n
}‘ L
"3
o

L
S w‘w



(COMPANYName: " Geranti USA, Ine,
COMPANY AbDRESS: L T6SS HarvadBrg

'PRE-MARKET N@TIFECMK)N‘FOR-NEWMEMR*@( INGREDIENT

- GERANTI BIO-GE ‘(BI&GERMANI‘UM YEAST)
o (COMPANY INFORMATION 5

- Los Angeles California’
S%00s

MANUFACTURING SITES: Geranti USA, Ine.
: R , i :“765_8, Haward"ﬁl‘\fd.» )
- Los Angeles California. .~ -

90005
. Gefﬁmji?harma Lid.

~678-20 Yoksanlrdéﬁg; Kangnam-ky
Seoul, Korea :

capsule/tablets to be takan no more than twice per fd-‘ay. : 'Thé;ma::éimyminiéké ‘of Geranti

Bio-Ge Yeast would be 500 mg/day (1 Smggennamum) (}erann Bio-Ge Yeast
Strengthens the Immune System and prq'motes h’eali‘:h anc_i[wél}xbe‘i_ngg B

Background

The element Germanium was predicted by Mendeleev in 18~7I:andjc:lijs'coyered in 1886 by -
Clemens Winkler. It ig 4 Group IV metal and has similar properties as other elements in
the group, espec‘_i:ally silicon. It ig found.in_valance states of +2 and +4 and in organic and .
inorganic forms. Gerinaninmg (PGe)isa trace e'lemcnt'fbund’ In common fo0d sources



Dietary Intake of ( Germdnium -

Dletary mtakes of germamum n vanous forms have been: repmrted to vary between 400
micrograms and 3500 micrograms per day in the United States {Schroeder and Balassa,

B 1967), and more recently, a review article by Tao and Eolger clted an estimated dietary

intake of 1.5 mg/day (Tao-and Bolger, 1997). Dietary intake estimates in the United
ngdom have ranged from 0.370 mg/day (Hamilton and Mmski 1972) to 0,004 mg/day
excluding drinking water (Ysart et al:;'1999). Volatile germanium cempounds may be
lost with certain analytical procedureb (Kaplan et al,, 004) and this may at least pamaily
explam the varlablhty that ha:, been reparted in studxes of dleta:ry mtake of gerrnamum

Dietary intakes can also be: approxxmatt,d by assessmg mtake fmm 1nd1v1dual '
commodities or quantifying the excretion of germanium. ‘The average intake of milk in -
the United States is 224 gramb/person/day (U SDA, 1993) and the reported concentra‘aon
of 1.51 micrograms of Ge/gram reported in milk (Schroedcr and Balassa, 1967) would -
result in a dietary intake of 338 ‘micrograms from mdk alone. Tbe hlghest levels of
germanium have been reported in canned tomato juice (5 76 ug/ g,) and the consumption
of 200 grams of tomato juice at this coticentration would thus result ina daﬂy exposure of
1.152 mg of germanium. Urlnary excretion has been- reported to range from 0.56 to 3.0

- mg in-adults (Venugopol and Luckey, 1978 in Fisheretal:, 1991) with a mean

concentration of 1.26 mg/liter (Schroeder and Baiassa 1967) -Based upon an average .
daily urinary volume of 1,200 ml and a mean conccntrauan of 1.26 mg/liter, the daily
average amount of, gérmanium- excreted in the urine in the: United States is approx1mately
1.5 mg and, assuming excretion prlrnarxiy in- the urme this rate af excretion is consistent
w1th published estlmates of daﬁy dletary mtake of oermamum in the Umted States

A'bsorptzan Dzstrzbutzon and‘M@mbahsm ‘

Inorgarnc germaniym is. readﬂy absorbed and is excreied pnmanly in the urine in
laboratory. amma]s and humans (Taoand Bolger 1997) An oral dose of sodium
germinate given 1o rats was 96. 4% excreted ing hours { Ro%enfe]d 1954 reporsed in Tao
and Bolger, 1997). In humans, i morgamc germanium is- wzdely dlstmbuted in the body
with the greatest accumulations in the spleen; vertebra, renal cortex, brain‘and skeletal
muscle (N agata et al., 1985). Absorptmn and exctetion of germamum appears to be
similar in rats and humans (Tao an.d Baiger 1997) :

The difference i in toxicity between organogermamum cempounds and morgamc,
germanium may be due to the lower bloavaﬂablhty and reduced potential for _
organogermaniim compounds to accumulate in renal tissue. The: absorpt: or.of trace
metals such as germanium from the diet is comphcated and is mﬁuenced by a number of:
factors including the form of the elemem including whether the metal is in an organic
complex, the composition of the diet, gut microflora, and the nutritional state of the :

_ individual (see Southon et al., 1988). In addition to poeres: abscrptaon organogennamum
- appears to be less readﬁy absorbed and is metabolized via C-hydroxylation by - :

microsomal enzymes and excreted pm‘nanly vm the kidney (Prough et al., 1981). Ge»«l 32
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has been shown to be only 30% absorbed after oral admmxstratmn (Goodman, 1988: Tao
and Bolger, 1997). Absorbed (Ge-132 has been shown to be more rapidly excreted than
inorganic germanium and shows no pa::atentlal for tmsue—bmdmg or acc:umulatwn inthe -
k1dney (Schauss, 1991) e SR - :

PROPERTIES BENEFIT% AND SAF ETY OF THE N E'W BIETARY
INGREDIENT

Properﬁes of-the New Dietary ;Ingi'edie%fet

.(Jerann Pharm Ltd. has developed a f@rm of yeast called Gerann BzomGe Yeasr that
“consists of 99.7% yeast and 0.3% germanium bound to compenents of the yeast. The

manufactuting process for tlus yeastis described in the attached patem application - ‘
(Appendix A) and is shown in Fzgure 1 of the quahty control process (Appendix B). The
Certificate of Analysis for this - yeast 15 also attached (Appendrx C). Geranti Pharm Ltd.
is'in the process of: updating its manufacturmg faczhty to comply with the Korean

requirement that functional food manufacturers be comphent with Good Manufacturing

Practices. - Geranti Pharm Ltd. expects 1o be fully comphant by the deadlme of February,
2006 requxred by Korean law 5 _ _

Geranti Bio- GeYeast contains orgamc germamum processed by ff:rmentatmn in ddapted
Saccharomyces cerevisiae yeast. The use of S. cereviside in convemng an ultratrace
element from its toxic form toa safe, organic form oceurs because yeast (0 rephcates the
mineral conversion process performed by most plants for improved nutrient utll1zat10n
and (2) has a role in toxic metal i ion detoxification (Ramsey and Gadd, 1997) In~
addition, this process of mineral conversion by yeast is cemmonly used by other dietary

~ supplement manufacturers to symhes;ze the orgamc forms of other ultra@;mce elements

such as selemum-yeast

Yeast appears to readily bind getmamum on the outer facﬁ of the cell envelope
(Klapcmska and Chmlelowskl '1986). In the case of Geranti Bio-Ge Yeast, the
germanium is tightly bound as evxdenced by the mabllity of imlysxts forelease
germanium from Sachammvces cerevi; siae (Song et al., 1995). Resear«.,h sponsored by
Geranti has shown that germaniiim is tightly bound to a 34 KDa protein and that this
protein can be sequence matched with enolase, the enzymie that transferms 2«
phosphoglycrate into phosphoenolpyrux ate (Park 2004)

The stab1l1ty of the complcx has recenﬁy been mvestzgated W1ﬂ1 mmulated gastric fluid
(Ahn, 2005). Geranti Bio-Ge Yeast (300 mg:in 20 ml) was. dxssolwd 1n either sxmulated

_gastric fluid or gennan1um~free water, Dialysis tubmg with a molecular weight limit of .

1200 daltons was used and congentrations of germanium were determined in the dialysis
tubes both before and after two hours of dialysis at 37°C. -Germanium concentratxon.s ‘
were similar in both water and gastric fluid after dlalysm This indicates that incubation
with simulated gastric juice does not result in significant release of unbound germanium.
NMR analyses of yeast before and aftet incubation with germanium show medification of
protemf»; or peptides by germamum (thlS research wﬂl be published soon 111 a smentlﬁc
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| journal). The modlﬁcatmn of the. protem or pepndes by germamum was shown to remain

stable after incubation with s1mulated gastric fluid : at an elevated ternperature This study
indicates that protein/ germanium complex is hkeiy to be C;table under 1he conditions
found 1in the human gastromtestmal trac:t :

Benefits of Geranti Bio-Ge Y eas-tfandiﬁther Orgahic Germdnizbh .‘Cbmﬁéum‘s‘ :

Organic germamum has been reparted o have a variety of beneﬁcmi effects on human
health (Goodman, 1988). The deficiency of germanivm has been reported to be
associated the development of neopiasm (Marczynskl, 1988) and other adverse effects
(Kaplan et a.l 2()04) : o : ; :

Organic gennamum has been assomated wnth ant1~v1ral and enhanced immune response
(Goodman, 1988). Fisher et al.. (1991) note that. germanium ccmpounds actas :
immunomodulators due to effectf-; oni several immune syStem. components Interleuken 1"
production was enhanced and interleukin 2 and 3 depressed in mice administered
organogermanium (Demartino et al., 1986) Cytotoxic macrophages were induced 48
hours after oral dosing with Ge-132 (oarbmxylethyi Ge susqmomde) in mice (Aso et al,,
1985). Germanium compounds have shown protection agamst methylcholanthrene-
induced tumors (Kumano et al., 1978) Lymphokmes are thought to mediate the -
anticancer properties of Ge-132 (Suzuki et al., 1985). Splmgermanmm (4,4-dialkyl-4-
germacyclohexanone) has been reported to act synergistically ‘with antitumor drugs such-
as cys-platin and 5- fluorourieil (Hill etal, 1984) The administration of Ge-132 to _
healthy volunteers was shown to rcsu!t mterferon mductxon and enhanced Natuaral Killer
cell activity (Aso, 1985) : o : ‘ '

Safely of the New Dietary }’ngredzem
As with many beneﬁcxal elementq excess exposure to germamum can result in toxicity,

Inorganic forms of germanium (e.g., germanium choxxde) have been shown to be toxic to-
the kidneys and at least 31 human cases of human poisching and 9 deaths have oceurred

after intentional ingestion of germamum (Taoand Bo}ger 1996). All of these cases

resulted from the ingestion of i inorganic. gcxmamum or organic gt,rmamum compounds
contaminated with the i inorganic germamum ‘The purity of Geranti Bio-Ge Yeast
manufactured by the Company is unigue and distmgmshed from other forms of -
commercially prepared organic: germanium, It is 1mp0rtant to distinguish between the
toxicity of inorganic germanium, organic germanium of Jow or unknown purity and the

- high purity organic Geranti Bio-Ge Yeast because there are major differences in the
‘ nephrotoxmlty of orgamc and iriorganic germamum and other férace elements (Vanholder _

etal., 2002). -

The six reports of tnx1c1ty in humans aftcr the mt&ke of d1etary supple:ments contammg '

roanogermamum compounds have been suhsequently attributed to the presence of -
germanium dioxide in the supplements. F our cases of rendl temcrty 1 Europe that were
initially reported to be associated with an orga,nogermammn compound ‘were later found -
to be due to the intake of i morgamc germamum (Krapf etal., 1992) Two cases of renal -



 toXicity were priginédiy_attﬁbuted:cp‘GeeIs'z exposure (Okuda ct al, 1987 cited in Tag
~and Bolger, 1996) but were fater shown to be du’etﬁ:in@rganfic_'geﬁnaniu‘mf'cbntamjnati()n
of Ge-132;.(Sana_i- etal., 1.990)_,, Iny }Sumznary_,_ all Cjasgs of hmnanpmsemng initially

animal studies with-Ge-132 do not give aclear picture.” Shb{s’ﬁ:queﬁt to this review, 5
however, add;

: tibna_lys;ftudies; have become available that show thar little or no g g
nephrotoxicity js 'aS'SOCiatedj.»ﬁ;ith‘_o;gamggnnanium.adminis't;ration to laboratory animals

{see Summary of 4_Geranii,5_fia~:GeYeasz_ sfud.ies, :bel_ow,-.~and Appepdixgl)‘). Although,thfere

Toxicology studies of organo germamum cgmpéuﬁd33__(g§h¢; than Géranfz‘ Bio-Ge Yeasy)
are described ip Appendix A and toxicology studies of inorganic Sermanium were

Summarized and critiqued in the réxfi_c;w article by"fli’ao;and ‘Bglg}erf( 19’97} 3

The following are Summaries of toxicology studies conducted with Geranti Bio-Gp
Yegst: RN G AT

Acute Oral/Rat: Five TaLs per sex received 2,000 mg/k"g‘By“orai»igav,ageﬁ 7
administration, All animals strvived afier dosing for 14 days until they were
sacrificed, The only tréatméntafijclatedr effect was a suppression of ‘body_Weight
after 14 dayg (Leeetal., 2004a). | B :

taken from high dose male and}fexﬁaleratjs in this gtaag»sima 10 detectable

germanium. (Lee e al, 2004a) el
- me/ke by oral gavage for tery months. Clinical signs, body weight, food and water
Fonsimption. hematology, blood chemisry, Hrielis, gross findings at necropy
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rats at any dose Teve] (I_J,'egsj et a-l.‘,._200'4i3)_._’"f‘f: W | _
Repeat Dose OraLZDdg;1B¢ag1 e dogs réce_ii?éd d-ié-fg.ry:“c:ohééﬁtrat’ions‘of 0, 500,
1,000 and 2,000 mg/kg by vra] gavage for 90 days. C_imic{al,_signs,; body weight,

food and water cﬁ‘bnsump'tign, hematology, ﬁléctrééai‘diﬁgr% hy, blood Chemistry,
urinalysis, grogg fmdings_s'gat necropsy and hi‘stQpathdlﬁg~3f were examined i a]
animals, Ng effeets were observed at any dose levels that Were‘considered to be
treatment-r'elated (ﬁhﬁ‘, 2001, TR AR

| _typhim'urium‘ Straing TAI 535,153 7,98 and 100 and 'Es'cheriqéhia coli WP2uvra

(PKM101) with and without metaholie activation at Oncentrations 0f312.5, 625,
1,250, 2,500 ang s,aﬂoug/p«la‘ge(_Min_-et,al.,.zoo%}; e Al

renal toxicity wag seen in these studies :_],‘fﬁ;eltﬁff:r‘- the dog or the rat. The maximum doge of
' Yea, as beer >videnc _ofreﬁa}fytoxi‘ciit_y Was
3,000 mg/kg/day. This ;s equivalent to,za;doselevel of-’9.:mg/kg1@ay «Oftglerjmanium. -

eranti-Bio-Ge Yeast is not genétoxiciﬁa battéry-pf fg;énowxjcity-ssmdfefs.
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with germamum d10x1de ata dose level of 13 mg/kg/day of germanmm diomde
equwalent to 9 mg/kg/day of germamum (Schmeder et al., 1968) :

HISTORY OF SAFE, USE GF-'GEHE&NTEBIO-GEYEA;ST‘- 3

Geranti Bm Ge Yeast was appr@ved as a health supplemem‘ food add.xtwe and spemal

nutrient in Korea in 1996. In'1998, it was approved inKoreaasa medxcmal mg_,redmnt L

and in 2004 Gerann Bio-Ge Yeast was approved as a functwnal food
Geranti Bio- Ge Yeast was reglstereci thh the Smgapora Mxms‘n‘y ef Hedlth n }999
In 2002 Gerantl BlO-GB Yeast was appmved for 1mp0rt mto Japan

There have been no reports of adverse effects in users of (Jeranti on«Ge in. any of the -

' «countnes n Wthh Geranu Bio-Ge Yeast i$ soid

- CON CLUSIONS

Based upon all of the above data and pubhshed mfermatwn as: Weli as our’ mabihty to
find contradictory information we believe the Bio-Ge yeast is safe for human
consumpnon asa dletary mgredaent at: the levels that We propose for thxs product
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APPENDIXES

Appendix A. Process for Prepdrmg S Cerew siae (‘antammg @r,gamcally Bound -
Germamum US Patent Number 5, 792 646. August i} 1998

Append1x B. Quahty Control

' Appendix C Certlﬁc.ate of Analys1s

Appenduc D Evalua’uon of the Toxwlty of Organogennanmm Cﬁmpounds G. Bunn

_ September 28, 2005



