METHODS FOR SALT PRODUCTI ON This application clains

the benefit of U S Ser. No. 61/027,433 filed February
wW@200200867 t he contents of which are incorporatBCI/b82009/083293

by reference. FIELD OF THE | NVENTI ON [ 0001] The

invention relates to novel nethods for production of

argi ni ne bi carbonate. BACKGROUND [0002] Arginine

bi carbonate has use in various industria

applications, including use in personal care

conpositions, e.g., oral care conpositions. See e.g.,

US patent 6,524, L i rements
for arginine bi c\i?ﬁ&#ﬁfﬁei’gﬁ}@g@*@oﬁ‘@ t he need
for |np585ed processes and nethods to nanufacture t he
same 3 i ni ne hicar uced,
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%}%{éle@%éﬂu&q%rﬁ@éwﬂ ﬁ@cgln piesevee, the efficiency of

e existing process needs to roved. The
exi sting process iFELP G, TH Eﬁﬁéktg824 to 48 hours to
SRITPHRL Bividi8n FEALL b ABvel GRIBANIH hO¥Een bAG MR Pichitohdted
solubility in water, and releasing the gas into the

sol ution produces a maxi mum concentrati on of about
1.2x10 s Mat room t gaperatwrgpand its natural

partial pressure (3.5x10'4 atnosphere). The sol b|||tX
60024 P\gizining Bichthongig Iy usin FATISES AN PRDHSRET R hPF NG HEe !

%&ﬁﬁ%{%t&ﬂ&%ﬁ@hy &, ()Pari @QH%rﬁ%sﬁzoﬁ@@@@@ﬁr@S @Qtu@crégﬂ?ﬂbﬂE As

I'car bonat e sol ut’i on . ut 40% requires th
tboimthistrid keqauehenisor @gmme iggiheaty Blc’teﬁ-‘és S8 fggeed for improved

prpc%gs%px}dl rﬂ&ﬂo%@%d B%&&cﬂgy%'s%et ime and requires

Ing of the reaction. Thus there is
Eﬂ&ién’di &rgxnxnnpm@menaﬁemhnﬂ%prpmn@hn%t&@%iw ebgngiigiideeas through a

8 um%e@P%r NALE Lﬁb{;W%}BY(}%T HE o}, MYENTL N L@@@@h@%ms needs

Invention I's directed to an inproved nethod
mmaummnuﬁadhmBmﬁ@awﬂgﬂnnhéﬁwﬁﬁﬁﬁ%@ﬂﬁﬂé43?W€5ﬁﬁﬁﬁ@&m‘mf

rf,%*g i esgar% &wh@ﬂﬂa%&%ﬂﬁneﬁ”@i Qi\ﬁgma Wate@‘éﬁﬁ re@t?&kiﬁé lh@Qab into the

S, as a concentrate tion. of argininé and
nioiuman btmnateed anikonsn qayetietipr Jabewd - 2xh0 all 4t Fop] gmpyature and

1&1}3@{;&1 égﬂm npgc%'lstﬁeg éé gs?]%()o l%?go\%é}a%é TP@' §3h§})q’l'r{§ df Mﬁinﬂg it R&ter is only
about 15% weight/weight at room femperature. Produun“ a mnmntm{n,d arginine
bicarbonate solution {e.g., about 40%) requires the continual addition of arginine to the
solution, thereby increasing production time and requires constant monitoring of the

reaction. Thus there is a need to improve methods to manufacture argmine bicarbonate.

SUMMARY OF THE INVENTION
(0004} The present invention is directed to an improved method for manufacturing arginine
bicarbonate. The method represents a significant improvement over existing techniques, as
5 concentrated solution of arginine and bicarbonate anions may be produced in as little as
aboutl( minutes (vs. about 24 - 48 hours using the prior art methods), followed by faster
and easier recovery processes of arginine bicarbonate salt from the sohution since arginine

bicarbonate solution at significantly higher concentration, e.g., 60% w/w, can be produced.



and easier recovery processes of arginine bicarbonate
salt fromthe solution since arginine bicarbonate
w@odoattdws? at si gni ficantly higher concentrati oPCT/E8S109/033293

60% w w, can be produced. [ 0005] The present invention

i ncludes Method t .0, a nmethod for producing arginine

bi carbonate conprising (i) reacting an arginine slurry

wi th carbon di oxi de under controlled tenperature and
pressure to forma solution conprising arginine and

bi carbonate anion, and (ii) optionally recovering

ar gi ni ne bi car bonate fr the ol ut.i C

R T et g SR s e e ST harsins
oVBHBRMS onbrisihy N@Hﬁ@cﬁmgbﬂ@r(%&‘ iy & hﬁualxgi dinié: widerqoytrolled
conpri ses arglnlne and a sol vent, Eg %idt . and
(RS B PRSP | OFB aéf"ﬂ?‘f‘@ﬁ“&’é’ﬁﬁ‘f’ §‘é§“‘f° P EAORE S Y™

(ﬁ)%pﬁpr%% ra%@‘/&t% arg®figd REMona® fm thabouion50% W in a
sol vent thod 1.1 1.2 wherein | vent is

t
48P Additions] wpthady H ke PregRtinvenaonifgpds Q‘“{hﬂ “argi ni ne of

ste p (i}) COmmhh $OSvRFEH Mk RRinfifcefirRaseiprides argtinn@idhodivent
1. 1.4 wherein the arginine is L-ardgini.ne;

met hoéi 21. oMethed &1\ \Heredt he tzqgémgrsa.]rﬁl Gramwp feagrtogblbmﬁqo Vo 10

conprises @.8adii wi afzidhe, @Y aRfut 5¥¢ Wi Qf £g0ichg Met hods
wherein the ar |n|ne “of ste (1) conprises arginine

hydr oxilde; Methgd & h%“b@‘@h%“ﬁhﬁ@db?ﬁ@fnethods wher ei n

the angini @Fm@&o&q gp i(d slhér&n %@i@ﬁhﬁ@& AdpdiNEda@rises arginine
hydr ochl oride; 1. any of th e f oregoi ng net hods

mhere!n.thﬁuﬁwg$n|ne of step (i) is a mxture
CO”p”z%' O%Engfhgél'ﬂ% N &Be?rgnbtﬁesa%n&%ma&gmﬁn ar gi ni ne

sal t recedi hg meth wher ein the
ar bor.di oRF thethivé 1élddleﬁwt1@b‘-ﬁﬁ@ ssHp 9 9 (@ ceppriys 2 salt

dry b?gng e 8%{3@%@&@ s Leilreinlehd : dmﬁﬁliﬂteg@?z

carbon dIOXI S fothe slurry as a gas;
O any of mheﬁpc%MgMngiﬁéﬁﬁﬁds wher ei n the arginine

slurr ¥ L0 I% 5T the foregoing methods wherein the arginine of step (1) 18

comprises arginine hydrochloride:

1.9 Of any of the foregoing methods wherein the arginine of step (1} 18 a
mixture comprising arginine in free base form and an arginine salt;

1.10  Of any of the preceding methods wherein the carbon dioxide is added to
the shury as a solid, e.g., dry ice;

1.11  Ofmethods 1.0 ~ 1.9 wherein the carbon dioxide is added to the slurry asa
gas;

1.12  Of any of the preceding methods wherein the arginine slurry comprises
from about 10% to about 90% arginine in free base or salt form;

1,13 Ofany of the preceding methods wherein the carbon dioxide partial
pressure is maintained at a level of greater than about 1 psi:

114 Of any of the preceding methods wherein the carbon dioxide partial
pressure is maintained at a level of greater than about 15 psi, ey, greater

than about 30 pst
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from about 10%to about 90% arginine in free base or

salt form 1.13 O any of the precedi ng nethods
WaR@paoa26t he carbon di oxide partial pressure iBCT/US2009/033293

mai ntained at a | evel of greater than about 1psi; 1.14

O any of the precedi ng nmethods wherein the carbon

di oxi de partial pressure is nmaintained at a | evel of

greater t han about 15 psi, e.g., greater than about 30

psi; O any of the precedi ng nethods wherein the carbon

d|0X|de partlal pressure is about S psi to about 250

ut, 50 to about

t 0 abédg 1@6“}:}8‘1 £ tﬁe@jﬂ&gﬁ‘g}& gethp *e\‘- ?ﬁﬁé& %Itﬁ%{)%iﬁﬁga gm%a

wher ei Nt hgre @G iDhR: $hdiid YbodiTB0 e benatdiuoxXi debareso psi,
mai nt ai ned under gressure for a period greater than
about 1 ni fEt 8oukdyo bRt PY i nute to about 120

M Nut 854 €oPany Jﬁﬂﬁl“ﬁr@&@ﬁ& mbtHI WA eih GheaB@tihe 30rry and carbon
m nutes; O any of the precedi ng nethods erelp t he
4

ar gi ni ne stligriy aesnppapsindy BT '300E PbaHT It gheut |

G any of E\“ﬁlﬁ@@ &C diurﬂg iRkhRdsowhes slidudsheg | from about 1
i ntroduction of carbon di oxi de causes the arginine

slurry to b@H@U@Méa“JQP“%WV of the precedi ng net hods

wher ei 1Q&t)h B Qﬁyg('a fﬂflc ca%ldilé Eﬁétﬂa&, @Q&Lsﬁ Ghel P iARO MO (Gt iRated to
about C to about ZCd@ O any of

t he precedmﬁgtﬁﬁth@éﬁmﬂﬁﬁfeln the arginine slurry and
car bogs %I O&'f g{% 4§ @IQ LeAlng hieafhs @H%ﬁ:ﬁfﬂm R REGGEHIRBon

met ho wher ei'n t e carbon dioxide forns carbonic acid
when di ssollipgide causetbe aregingishieryse by ¢pledX et hod 1. 20

wher eijn, gt h gj %%r «pfqgtf Ste %ﬁfng of T8 w pérglﬂrtﬁ%ﬁhﬁc ANHOR w@lcd to

solutlon recedi ng hods wherein th
initial argbaui ﬂ‘é‘t@ahswt%ﬂ"ﬁasg fﬁboui 0"C w about 20°C;

1.20  Of any of the preceding methods wherein the arginine slurry and carbon
dioxide is agitated;

1.21  Ofany of the preceding methods wherein the carbon dioxide forms
carbonic acid when dissolved in the arginine slurry;

1.22  Of method 1.20 wherein the carbonic acid forms bicarbonate anion in
solution;

1.23  Ofany of the preceding methods wherein the initial arginine slurry has a
pH of about 10 to about 14;

1.24  Of any of the preceding methods wherein the finished arginine bicarbonate
solution has a pH of about 7 to about 10;

1.25  Of any of the preceding methods wherein the arginine bicarbonate is
recovered from the solution by evaporation;

126  Of method 1.24 wherein the evaporation is by freeze drving;

127 Ofmethod 1.24 wherein the evaporation is by spray drying;

128 Ofany of the preceding methods wherein the arginine bicarbonate is

recovered from the solution by precipitation;



pH of about 10 to about 14; O any of the preceding

met hods wherein the finished arginine bicarbonate
waoloativeas? has a pH of about 7 to about 10; O BEWUSH009/033293

the precedi ng nmethods wherein the arginine bicarbonate

is recovered fromthe solution by evaporation; O

met hod 1.24 wherein the evaporation is by freeze

drying; O nethod 1 24 wherein the evaporation is by

spray drying; O any of the preceding nethods wherein

the arginine bicarbonate is recover ed fromthe

sol ution by precipit t 1.2 f
ot ot f GlEmer EoRpFUrHETERG A T B "ot B AT Sohor

]E o] : Ee sola%h{g@@ {hlﬁag(a@‘ any of the pr eced| ng net hods
urther conprising adding a bjcarbonate sal

sodi unitbi %Bﬁﬁb‘f‘b?“’%‘iﬁm}‘*{ﬁ‘éﬂqdﬂ ?W“o‘rm%]lbﬁ i %dﬁ% ‘iglé?fbﬁm
any of the,precediifd naihads wherri® 06 aﬁumoum car bonat e
is added to the slurry or sol ution;

1. 27 Wwhler épfrpny nghgp@*f,ﬁtwgp%p@bﬁg{ c‘élkngn grbonaiws egddc,d o

CO- pr eci pltﬁaﬁthg{;g“\;ylggmmg[he cal ci um carbonate. 1.33 Any
of the foregoi ng nmet hods wherein the aﬂggl nin

bi car bdhat@ mwhag §-hwheem dedrgping BFHaLs ‘bﬁ"%‘f‘*‘;igim‘*’d with

product, wjtheut, tMbéd ecovering and purifying the
argi nine bicarbonate; 1.34 Any of the fore 0|

react 1.3hs Awerfdhaforheing predpds Heerdp grreping Seapigisaition s
to pH aboyf Bi,tQ mﬁmm&m oPa x%dl?b% HbuOlitly heofellhe @0l Rgifying

met hods wherein t tenperature is initially raised to
gr eat er t hhnaglowtbi®®Gee. g., to about 50 to about

700G, ;6,4 0. Awag}qgﬂﬁt foé%giﬁ& er?&twns \%eﬁnﬁ‘@i@ o8 driae s§!9thé§bis| ddfsted

of the ar or about 5 to about
m nut es, tth@ﬁdbovté?rtedb(tvég‘from about Q0C to about 400C,

€9, i%? ou,&n}%%et Q)regoing methods wherein the temperature is initially raised to

greater than about 30°C, e.g., to about 50 to about 70°C, e.g., about 55°C
{¢.g., to enhance the solubility of the arginine), e.¢., for about 5 to about 60
minutes, then lowered to from about 0°C to about 40°C, e.g., about 0°C to
about 20°C (e.g., to enhance the selubility of the carbon dioxide, drive the
reaction to completion, and permit the reaction vessel to be opened
without excessive release of carbon dioxide from the solution.).

1.36  Any of the foregoing methods wherein the initial pH of the solution is
about 12.

1.37  Any of the foregoing methods wherein the final pH of the solution is about

% to about 9.0.

DETAILED DESCRIPTION OF THE INVENTION

106071 The present mvention nvolves a surprisingly simple reaction to produce arginine
hicarbonate salt by reacting carbon dioxide and an arginine starry under controlled
temperature and pressure to form an arginine and bicarbonate anion solution, wherein the

salt is then recovered from solution. The initial reaction is faster than existing methods,

4



about 200C (e.g., to enhance the solubility of the

carbon dioxide, drive the reaction to conpletion, and
Weennileo2the reaction vessel to be opened w t hoRET/US2009/033293

excessive rel ease of carbon dioxide fromthe

solution.)- 1.36 Any of the foregoing nethods wherein

the initial pH of the solution is about 12. 1.37 Any

of the foregoing nmethods wherein the final pH of the

solution is about 8 to about 9.0. DETAILED DESCRI PTI ON

OF THE | NVENTI ON [ 0007] The present invention involves

a surprisingly S|nple reaction to u a

alfiug &Y B &S SAPE A0 U et iwt%ilb B R BB Afeinine and

bRLGLRNSS WA Tegeunder a@ant rol | ed tenperature and
pressure to form an argini ne and b%carbonate ni

Qﬂ?ﬁh’{hmmﬁ,m@m%b%ﬁé V\fétglﬂf& fpematigp T gL élarr? F(}Irﬁ?mm&

%&1{?4 5o BQ, prbfetab Bl wdi@a0k aihsiréantes ohiangieisshibigt
s, about 10 m nutes vs.._ over 24 hours,. and ylelds
vateror reoB GrEmF At BB Of G BFgich{GTEs ATy, Wieren d

npall&ﬁg; Qﬂgggﬁﬁz '150{1113(( 03e. BRYBMS of &@inirt QM. be[uB0RR 10 The the

esent met begins with the formation of an
Shlﬂgl ni-negigingtiey besg P & In@“ﬁr‘@f*ﬁbﬂéi%ﬁ?j op aR EpLsalt It is
uBP&itﬁ{ﬁalg& %A@{)ec&g,miﬁts sa@E G N 'h?‘@mtﬁi@r@dcb&ﬁﬁ}hbﬁnz@ﬂhﬁéaﬁy acceptable

e at water roomtenper at ur e,
salmbd ey bmmmara@y riorresolub g tvater fhep ArIARcSTGroRYy; R g1y atlow

& tgathduc‘ian of %gﬁ%o&ragﬂrﬂéd’le@gzhﬁe 'Aﬁ@&keﬁ@éfﬁté AW mfﬁﬁﬁ(m Offhus,

e utilized to formthe slurry,
saﬂt:gnzm eiséd @embais-‘e of free Bsoand sakiompy basehin ‘)lel}“‘ﬁ%‘?"rﬁ) form the
gr an arginine salt. It is understood that various
i nine salts, e.g., hydrochloride, and
[pirE Pac eutry eaalrabcguuaidnfepet alslitonoihhagt 1§#age Fheut 90% weight of

%s;g{z\te %nthl all}]é[lt cs ab&l?k@b% $aﬂoﬂt %@&%E}o&ta@ﬂ @ e, hheao %

and” [ow Tor t production of nore
16 anaend vatd sarrginay tienda dgibitcldr benardoant oSBT ohhe

xgxggl[s ;gi Hﬁ{)t \ér%}i/a éamréh%/%%ﬁ@.rlz%ﬁgr Hfuﬁec'i ?f %wrsé %% Q@&ﬁ 188fhabout

i n-conbi nat'i orm'the slurry.
[30009] The slurry is produced by the addi ti on of about

T R s
(ﬂ)b@tlm)‘*@;om%)ou{ 50°C, to about 33“(‘ to dbcmt 60°C, to about 65°C, or to about 70°C
to increase the solubility of the arginine.

[0011] The reaction between carbon dioxide and water is well known in the art, wherein
carbonic acid is initially formed, and disassociates into bicarbonate and hydrogen ions. The
bicarbonate then further disassociates into carbonate and an additional hydrogen ion. In the
present invention, carbon dioxide is added to the arginine slurry in a pressurized vessel w0
form bicarbonate anions, resulting in a protonated arginine {(cation) and bicarbonate anion
solution.

[0012] The solubility of carbon dioxide o the slurry may be increased by decreasing the
wemperature of the solution; however, this decreases the solubility of the arginipe. Thas, a
careful balance must be maintained between solubility of both components. Thus, in one

embodiment, the pressurized vessel may be temperature controlied. The arginine shurry s

5



to about 60 % The slurry may then be agitated to

create a honpgenous mixture. The initial pH of the
waekwpngo2ss general |y about 12 for argini ne freRCHHS®09/033293

e.g., about 10 to about 13. [0010] In one enbodi nent,

the slurry may be heated to about 300C to about 800C,

e.g., to about 400C, to about 50C, to about 55C, to

about 600C, to about 650C, or to about 7Q0C to

increase the solubility of the arginine. [0011] The

reacti on between carbon di oxi de and water is well

known in the art, wh
B e epE e £ ot BB bt B HPHE Ak e

' \gy{q{&&gﬂ ik QiRd 1o aRi G DORALE hfedTich thietaheiine 3 lurry is permitted
I sassoci ates i nto carbonate and an ad iti

chydF logeratioh, OV ieRe e i BNt ¢ Ghi” ‘«“B%ﬁ%o n di oxi de

doizpaged. by bhe R SHNhORmPLUE Yo iR AziReSEHY ka ad
lveéﬁ,‘éézl]qL ) or m %I carg"bona?% ar?l ans rééigljil ti i:g ) g inerease

th@rsolubﬂlaft @@d@r}’gﬁiﬁ?ﬂﬁé I RE PYRY A @mﬁ) ?(%é}?edﬁﬂjélpgh%fﬁﬁ’oiﬁa ower
tztsnﬁ)ezu ttu[n, fhan hgp{;lt‘%%)e J\ﬂ?y $aleilh 1!%: by idbdsathamodidpxiddeas tntie:, or

e | ncrease y decreasing the
ak@ﬁpﬁ@ﬁtHﬁ@w@ﬂmthéﬂ@@mwﬂv@%ﬂﬁﬁﬁéév@?Pﬂ$%$§ﬂﬁE@réﬁgﬁgnﬁ“

ub X ne. Th f ul
dB& éﬁgg‘ %he %ﬂg%w%ﬁ?d?%g%&%etmeenu:ol3bf?{§§§of bot h

mnwpﬁmmmq hiysbondiognie igpEdivenray kteﬁ’é‘“rtﬁ*’-’ SURISESHE the

Pg%ﬁijff PESt glg é:?rggxf c%m%%ltygEirleé gr{tilreg lelssgg T-ll;ﬁke tt%ﬁ [ @cRbtween the
c@rbgu dibmﬁamatlbtmrg&&e@m Im;)(m@urgg@o)tlxt @\hsgﬁo qbggplgé%%g;é? , about
%tg)f(;b [(’Jé alh e?% E{ I}OGPS@FOngQh% 1%'21951'&3406 Q@Q)out 110, to about

arginine s urry s permtted to cool to
1@6&@H&bbmsh&)¢mm1tenperature fromabout 0C to

[?‘g‘%ﬁgpggg%gn%%%]ég ethu i sh\ﬁg/ a%d ch%gﬁ 9@§1‘d@g thd¥&llowed 10

arql ni ne urry SO0 as to increase
drir@cs ok sl 1 touboft 1cantonesdiTox caeplttino ! thaeastion wgy pasgapged

provi de the carbon. di,oxid
Gri Gt BEoERIFRY GRS i R Lo RS nr
&‘Ib@éibd&lé{a&;agym taghly ariutde am@iaeﬁ g tes argiried Byrgb | pother method 1o
car bon di oxi de

Wﬁof hs ﬁ(’ai[uqi(yl 8 H)q“aé@léllere gb Bﬁvi%hon ﬁgc[ %?c 1'35 55@@%1{&@, or sample
w@tdhhiRd aﬁ&lincaq[x&()iblﬂi ithe osol dﬂbﬂdinut gi r@fm walpb@wrém OXI de

S Sl T 02, bR £, BYH SRR g
M@ IRk ginhB UK bit M nbRaAGDH eFlutet ivelear ah& eolorless, additional Ldt‘bOn
dioxide may be added to the reaction vessel.

[6017] Following the production of the arginine bicarbonate solution, the arginine
bicarbonate salt may be recovered by any means known by those of skifl in the art. Inone
embodiment. the solvent is evaporated, e.g., by heating, spray drying. or freeze drying. In
ancther embodiment, the salt is precipitated from selution by the additnon of alcohol.
16018} The present methods may be utlized to produce arginine bicarbonate in single
batches, or may be used in a continuocus process, such as in continuous stirred tank reactors,

fluidized bed reactors, and plug flow reactors.
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carbon di oxide and the arginine slurry may occur at

about 5 psi to about 1SO psi, e.g., about 50, to about
weona2about 70, to about 80, to about 90, toPEDHUSL009/033293

100, to about 110, to about 120, or to about 140 psi.

[ 0015} The reaction between the arginine slurry and

carbon dioxide is then allowed to proceed for about 1

to about 120 m nutes. The conpletion of the reaction

may be gauged by nonitoring the presence of

undi ssol ved arginine in the slurry, as arginine in the

esence of bicarbonate anjon e

‘gﬂﬂbéi’ Byd Ot agE R e 5 il‘rsf’ﬁ/rah“ﬂﬁ E‘F%&?‘%bmﬁ "ai’(?f apd every value

P RILiMn hbGinkeathy Qe SitiOhERagH L Hetsslesiod st hortsinpHbl the

in the reaction vessel directl or. sa

ragk-ub Whltgndliralsenyes © tTdSh‘"ﬁqm {HH %gﬁ b}ﬁéﬁpngraml g} ﬁ‘é‘rﬁ% ¥ i their
LB {@ﬁt MR LALYEE: cohBR16]a J2aR@nslinnge QBS&}fkﬁsiﬁ:@[rﬁl aatl tenof a cited

the reaction, referabl no SO|Igﬁ
rxeferﬁa«rcn%m PN ?h@"‘é’?"g?‘ﬁf‘"ﬁ'é kit B SHGY B apfions e
d &lrzﬁéd ARy hidy Gk AL AR &BhOst BSSingREGHE | QRAdonG@INIA fhe art,
I oxI d ﬁay be added to the reaction v&gse

nﬁnwth@wchg, 'élhtethw setriansrinayreach e B P HPRE B.*%%%Bﬁﬁféﬁ“imn as
iSOLULL Ofredt8 u H ARG ﬂ?e&@{bkﬁ%lﬂfe@daﬁ% be ABYrcBBy the formulations
recovere&' any neans known by those of skill in the
dascribed-n one enbodlnent the solvent is evaporated,

e.g., by heating, spray drying, or freeze dr -
ey 20, ﬁé¢ fodlpyindicnenples fuf o1 glgeribg @W@@Pﬁdfed iyé:ay ?Yucﬁﬂbegmems

W 18!1&'{111 9&@2%%&1@2 a@&g nR éﬁfanoﬁh@u&a ?le &re[g@»%ﬁ%ﬂ;legh& itHustration and

presen be utilized 0 pro uce argl ni ne
dpi wardloTiangricd ashirn@qt@nmﬁt@h gryentign apgPnH B [FEYY rpagsible

W 191%{1{ (Q:kingdﬁgf F‘Btﬂ gﬁes%mt SHER AShERLEL Q%b[‘%gé’é fséﬁtlbﬁi &dnd iafdation

reac d bed reactors,

ineddt@rts oeodolvnasd desedbadhersinghe ] be P@H&@gmé’i“e‘ Sl 1gdhe art
ang ate. Lha cﬁ,d &faiiq’ﬁ&%}rﬁlpbé}g gach;and every value that is
it ange. Any P

ue wthin the range can be
selected as the term nus of the range. In addition,
_ ef erences cited herein are hereby |ncorporated by

EXAK%hﬁegence intheir entireties. In the event of a

[00¥] A Jtrry fﬁf;ﬁi dhéfqnmmﬁﬂg)ﬁ)“b h-ardveinpbeweight @il §8Togeiyr &Y atstght is
that of a cit fer ENbodth RE|OSHEE T1
QQﬁﬁ?ixéan% geg 1%?ggéh%ﬁgepmﬁgn ?%rnu at | ons é?éuay
id tﬁ&ﬁa‘d tb esf‘ C tnlittey g,cﬂﬁy a@eatldmsépprbﬁemaﬁew $0&% pishok-ardiung is
% f%ﬁé (*ﬁgf%é§V\h&gqa\uwdﬁthe art, notw thstanding

di-ents hmy react Mﬁth one another in
EXAMﬂwizactual fornul ati on as

{0022] 25 grams of dry ice particles are added to the sturry produced in EXAMPLE 1, and
the mixture is transferred to a pressurized vessel. The dry ice is allowed to sublime in order
to purge atmospheric air from the vessel, and then the vessel is sealed. Pressure in the
vessel is allowed o increase to 80 psd, and the solution is maintained under pressure for 3
minutes. The vessel is opened, a smal! amount of unreacted arginine is observed at the
bottom of the vessel.

EXAMPLE 3



it is made, stored and used, and such products are
intended to be covered by the fornul ati ons descri bed.
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denonstrate illustrative enbodi nents within the scope
of the present invention. The exanples are given
solely for illustration and are not to be construed as

limtations of this invention as nany variations are
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EXAMPLE 3{0023] The solution of EXAMPLE 2 is stirred
with a spatula to make a suspension. 10 grans of dry
ice is added to the vessel, and the vessel is sealed.
The pressure is allowed to increase to, and maintai ned
at 90 psi. The vessel is opened after 3 mnutes, and a
thick clear colorless solution is observed w thout
precipitation. The solution has dropped to
12C. produci ng an argini e bi carbonate sol ution of about
60% concentration, and a fi nal
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pH of 8.79. Arginine bicarbonate salt is recovered by
freeze drying. EXAMPLE 4 [0024] The slurry produced in
WEXNRUEB61 is transferred to a pressurized vesBEl/USN033293
aerated with carbon di oxi de gas to obtain a carbon
di oxi de partial pressure of 15 psi for 5 mnutes. The
tenperature of the reactants is lowered to 10 C. An
argi ni ne bi carbonate anion solution is formed, and
argi ni ne bicarbonate salt is recovered by spray
drying.ainms: A nethod to produce arginine
bi carbonate conprising reacting an arginine slurry
wi th carbon di oxi de under controlled tenperature and
pressyngmt:o forma sol ution conprising argini ne and
bi car bonat e ani on, and recovering argini ne bi carbonate
fromthe solution. The nmethod of claim1l wherein the
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The method of any of the claims 1 to 7, wherein the carbon dioxide is provided to the reaction
as a gas under pressure.

The method of any of the preceding claims, wherein the arginine slurry comprises about 10%
to about 90% arginine in free base or salt form.

The method of any of the preceding claims, wherein the pressure is maintained during the

reaction at greater than 1 psi.

. The method of any of the preceding claims wherein the pressure is about 5 psi to about 250 psi.

i3

The method of any of the preceding claims, wherein the arginine slurry and carbon dioxide are
maintained under pressure for a period of about 1 minute to about 120 minutes.

The methed of any of the preceding claims, wherein the arginine sluiry 1s first heated 0 abowt
30°C 1o about $O°C for the duration of the reaction, then cooled o from about 0°C o abowt

40°C after completion of the reaction.
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reaction at greater than 1psi. The nethod of any of

the preceding clains wherein the pressure is about S
w@Egioona2about 250 psi. The nmethod of any of theCT/US2009/033293

precedi ng clains, wherein the arginine slurry and

carbon di oxi de are mai ntai ned under pressure for a

period of about 1 mnute to about 120 m nutes. The

nmet hod of any of the preceding clains, wherein the
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about 120 minutes to form an arginine bicarbonate solution; and recovering arginine

bicarbonate salt from said solution.



