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[0004] Arginine bicarbonate may be produced by bubbling carbon dioxide gas through a
saturated arginine aqueous solution at room temperature and pressure. U.S. Patent No.
6,217,851 describes preparing arginine bicarbonate from arginine hydroxide by bubbling
carbon dioxide or by adding dry ice in excess into a solution of arginine free base. However,
the efficiency of the existing process needs to be improved. The existing process is slow,
requiring 24 to 48 hours to complete the reaction. Carbon dioxide has very limited solubility in
water, and releasing the gas into the solution produces a maximum concentration of 1.2x10°M
at room temperature and its natural partial pressure (3.5x10™ atmosphere). The solubility of
arginine in water is only 15% weight/weight at room temperature. Producing a concentrated
arginine bicarbonate solution (e.g.,40%) requires the continual addition of arginine to the
solution, thereby increasing production time and requiring constant monitoring of the reaction.

Thus, there is a need to improve methods to manufacture arginine bicarbonate.
SUMMARY

[0005] Mecthods for manufacturing arginine bicarbonate. The methods represent a significant
improvement over existing techniques, as concentrated solutions of about 50%, and in certain

embodiments 70% w/w of arginine and bicarbonate anions may be produced in as little as
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herei n espeC| icatron s erstoo to refer to
per Cenfhageg abynacmrzghin.of 'ﬂ'gmlne bicarbonate of about 50% by weight.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Certain embodiments are described in the examples that follow and illustrated in the
figure appended hereto.
[0009] Figure 1 illustrates a pilot plant design for preparing arginine bicarbonate at low

pressures.
DETAILED DESCRIPTION

[0010] As used throughout, ranges are used as a shorthand for describing each and every value
that is within the range. Any value within the range can be selected as the terminus of the range.
In addition, all references cited herein are hereby incorporated by reference in their entireties. In
the event of a conflict in a definition in the present disclosure and that of a cited reference, the
present disclosure controls. In addition, the compositions and the methods may comprise,
consist essentially of, or consist of the elements described therein.

[0011] Unless otherwise specified, all percentages and amounts expressed herein and

clsewhere in the specification should be understood to refer to percentages by weight. The
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infr e%&?@ﬁ&al@f)e@@l the ]}é%mn 1% o \A})fé?erdtv@ieﬂ 1R, %ﬂn’ne LA @isRirRSnWaher
slurry is in aratio of w arginine to wa In some cases,
subseqlaelntlorprrCDmmslemforaolgrlmsne\cnmylmgbt ldcm@ thy pb&eadﬁmkmgtawglnmhe rati o of
ar gi ni % b %/attﬁr 1i in (EXCeSS ﬁ @ ¢er ?r{b iments in excess
of 1.9 T RRY e%Pﬁ%F"%’f’*ﬂ%&uaﬁ%ﬂ‘PSWl XCESE 8?0“26 a550“ Oﬁdﬁﬁ%jm%e ar gi ni ne
used i argg@iné Bicirbefmedi nents is selected fromL-arginine, D-arginine, or a
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argi nine slurry and carbon di oxi de therefore can be maintai ned under

el evated tenperature for 90 mnutes to 5 hours, in certain enbodi nents from
90 mnutes to 4 hours, and in other enbodinments from90 mnutes to 2-4
hours, for comercial scale productio%.



[0018] In another aspect, the arginine slurry can first be heated to a
tenperature within the range of from30 Cto 80 C, in certain enbodi nents
from 60 GWOa0BM7&720r the duration of the reaction, theRCTasSR@EH/6@6E
tenperature within the range of from0O Cto 40 C, in certain enbodi nents
fromO Cto 25 C after conpletion of the reaction. The arginine slurry used
in certain enbodi nents has a pH of from10 to 14. By utilizing the nethods,
ar gi ni ne bi carbonate solutions are provided having a pHfrom7 to 10, in
certain enbodinents from8.3 to 8.5 (or from 7AQt0tér?e Dke Iﬂ?aﬁ?ééﬁ%o
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range of from 30 C to 80 C, in certain embodiments from 60 C to 80 C for the duration of the
reaction, then cooled to a temperature within the range of from 0 C to 40 C, in certain
embodiments from 0 C to 25 C after completion of the reaction. The arginine slurry used in
certain embodiments has a pH of from 10 to 14. By utilizing the methods, arginine bicarbonate
solutions are provided having a pH from 7 to 10, in certain embodiments from 8.3 to 8.5 (or
from 7.0 to 9.0). That is, the reaction is believed to be substantially completed when the pH of
the resulting solution containing the arginine bicarbonate is below 9.0. In one embodiment, the

arginine bicarbonate can be recovered from the solution by evaporation or precipitation.
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[0019] The present method in certain embodiments begins with the formation of an arginine
slurry comprising arginine and a solvent, in certain embodiments water. As arginine free base
is only slightly soluble in water at room temperature, the addition of arginine to water forms a
slurry, wherein a majority of the arginine is insoluble. Any form of arginine may be utilized to
form the slurry, e.g., arginine free base (in D or L form, usually L-form), or an arginine salt. It
is understood that various arginine salts, e.g., hydrochloride, and pharmaceutically acceptable
salts, may be substantially more soluble in water than arginine free base, and this may allow for
the production of more concentrated arginine and bicarbonate anion solution. Thus, salts may
be used or mixtures of free base and salts may be used in combination to form the slurry.
[0020] The slurry is produced by the addition of 10% to 90% weight of arginine to the solvent,
e.g.,20% to 80%, 30% to 70%, 40% to 60%. The slurry may then be agitated to create a
homogenous mixture. The initial pH of the slurry is generally 12 for arginine free base, e.g., 10
to 13.

[0021] In one embodiment, the arginine water slurry is in a ratio of 60:40 by weight. In one
embodiment, the slurry may be heated to 30°C to 80°C, e.g., to 40°C to 50°C, to 55°C, to 60°C,
to 65°C, or to 70°C to increase the solubility of the arginine in the solvent, which is in certain
embodiments water. In one embodiment, the arginine water slurry is first heated from 60°C to
80°C.

[0022] The reaction between carbon dioxide in gaseous form 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.
Carbon dioxide is added to the arginine slurry in a pressurized vessel to form bicarbonate
anions, resulting in a protonated arginine cation and a bicarbonate anion solution.

[0023] The equilibrium of carbon dioxide/carbonic acid and arginine is set forth in Reactions 1
and 2 below, respectively. When carbon dioxide is purged in to water, it will form carbonic
acid and bicarbonate, and then react with the very basic arginine molecule to form arginine-

bicarbonate, as shown in Reaction 3.

HO-C0 & HEO: & H0O=W o (0518

(1)



[0024] The solubility of carbon dioxide into the slurry may be increased by
decreasing the tenperature of the solution; however, this decreases the

sol ubi | i twoab1ydies7ar gi ni ne. Thus, it is desired that a earafSeéiovel2aece be
mai nt ai ned between solubility of both conponents. Thus, in one enbodinent,
the pressurized vessel may be tenperature controlled. One nmethod of
increasing the solubility of the carbon dioxide into the slurry is to
provi de the carbon dioxide at a | ower tenperature than that of a sIurry,
for exanple, by introducing carbon dioxide as

certain enbodi nents, carbon dioxide gas is useg{%rlll ﬁ??%%% glrect
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noni toring the presence of undissolved arginine in the slurry, as arginine
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pH of t reaction-vesse or sa e solution
and e diswieasing ttise gohibility afithoperbos dnixaienﬁb tiat slurooim td prqv&reahmmaebon[cﬁ&a&e] at
Dependig on the co letio hg reactjon,. in,certain en ts, no
solid & %iwmtﬂap%%ﬁ Qthatof ay .eﬁ?rﬁeleaw infsp s sAETR ffion is

clear Jpdc6QtPEdse3S cortiiflerhbiRliEhts, %aﬂb@ﬁ Fidk R isQAse LA d@nally, d@dﬂll tional
carbon di oxi de nmay be added to the reaction vessel. Fol I owi ng the

pr oduc cpIingott thadurgy ganbaearpedatbonat e sol ution, the argini ne bi carbonate
sal t art. In
St TP GRS BRIt BORR Ll art e 0
or fr epagiabprgisng. ofltine @nlanhboxidninahic rvectto,n Vcekﬁel s"éhus nhs rqaceqi ipitvedngble f rom

sol ution,by.,the addi.ti on of al cohol ativel e ar,gi.ni ne

7 car bompY aloas Ang iceafingt s DT TR toer @ o BME préRins T ASul B PRssren ¢ nout
r ecovenhidt bdiected @i Al elabmlﬁlaﬁtbomtlﬁgheklpwas@@we}eaisw fﬂhdlfeadtf@ﬁ nﬁz@f&féhluon t he
arglnlne bi car bonat e sol ut in_certain enbodi nents_has

concentfiogt 344 Pa (%R%La@sl 06&@@%%%%&%@%%%‘%?@&59@&@ o Ah@é@@é@o 8¥)-60% in
other g f@@% BR ﬁo%gl)n%oessq%@ 80% 1o 638%@(?9@592%%@@47% par( GAEEP R of 70%

by wei ght, base tota T esent net may be
utiliz@a8428 Ralr(d)tﬁlrm) & B $373@1 Baéb?tﬂb?@ﬁatnreo 9&5%6rﬂgl(é4(bm1)ches, or may be used
n 8 CORENONS BLogess: Bueh.as dRCaMd nuols REIrLad. fank Leactor s,

fluidi ed reac ‘and pfdblF‘gﬁ reaCedrs. uﬁY SR €% the art
will balcﬁ;a@amseo@ducee@ran Y ipR@suoel fromhE8 95 L D ES) damahébethn68p£T Pa (10 8i)ngl e

bat ch or contlnuous processes, using the guidelines provided herein. [0030]
I'n one OBlbBumAEARICY; sndifiges ofggod RGO P BIOBRE GO AP U7 P TIRERE TRAGH | ¢ at o
and i ngpeRgsird Meigh RSIUOPrRE S cer?m&@rﬁp&ﬁl%éﬁgtlfé'ﬁ’res@ﬁx‘é‘i‘@f‘rorﬁ%ﬁﬁ@(ﬁﬂsi)' i zed to
recircul ate the carbon di oxide gas present In the reaction vessel. [0031]
As usedb 644dPgibUDs).r anges are used as shorthand for descrlblng each and
every £ L.t Dl . V. i be

cel cot SVE i Bhech Ml titod HEERNGey A B L  TEnbAIRENERE, 12y
her ei n aHoweecherpedyecd fredDpot 20 mdthubyg. Taé easmpleﬁzon dsf thchmactlcmrrhaylﬁ gadged byn t he
event of a conflict in a definition in the present disclosure and that of a
cited reference, the present disclosure controls. It is understood that
when formul ati ons are descri bed, theyfﬂay be described in terns of their
ingredients, as is comon in the art, "hotw thstandi ng that these
ingredients may react with one another in the actual fornulation as it



WO 2011/ 075472PCT/ US2010/ 060266 Attorney Docket No.: 8668-00-WD i s nade,
stored and used, and such products are intended to be covered by the

f or mul at iwo0ddss472bed. [ 0032] The fol |l ow ng exanpl es f BCcTRSROGMs®H6 be and
denonstrate illustrative enbodi nents within the scope of the present

I nvention. These exanpl es and ot her enbodi nents descri bed herein are
exenpl ary and not intended to be limting in describing the full scope of
conpositions and nmethods of this invention. Equival ent changes,

nodi fications and variations of specific enmbodiyBpi 1DJ§%€N65%6%&OONVO
conpositions and net hods nmay be nade within the scé%é of the present

I nvention, wth substantially simlar results. SPECI FI C EMBODI MENTS EXAMPLE

1 [ 0033jonfloShiihe Yr3énde I Sindig@Ricadiamitige BOYe Lluay GisAtdigindh thepahéncand 50%
wat er by weight is prepared q¥ m xing 85 g of .L-arginine wth 85 g of water
at r ooRiPERPEF abigreare THAIs1oliplg cqrapapo diy Frgingw siiryn detothye fethoddgyi't at i on.

Appr oXxinfRk6H e PO is ki Brcksu! @L BHNE thSsoll R ifMReticlion P&sdignsalyvgd by visual
observation. EXAMPLE 2 [ 0034] Twenty-five (25) grans of dry Ice particles
ar e addeuple thet dobitioh and ynepyuodhitcigd it m EXANPLIEINGs, atagein tdmeperdtweur e i s
R A P
seal ed rerriifs ahid theiargitine avelsis@boriate Alidrowddionds ¢16aTa08 86lotless XmUIBOpIPas ( 80
psi ), ?er;g t};[ag%.os. O(l)lyutolngﬁly, Iaﬁditional carbon dioxide may be added to the reaction vessel.

Following the production of the arginine bicarbonate solution, the arginine bicarbonate salt

may be recovered by any means known by those of skill in the art. In one embodiment, the

solvent is evaporated, e.g., by heating, spray drying, or freeze drying. In another embodiment,

the salt is precipitated from solution by the addition of alcohol. Alternatively, the arginine

bicarbonate solution can be used as is, as a concentrated solution, without recovering the

arginine bicarbonate. Upon completion of the reaction, the arginine bicarbonate solution in

certain embodiments has a final concentration in excess of 50%, in certain embodiments in

excess of 60%, in other embodiments, in excess of 65%, in other embodiments in excess of

70%, by weight, based on the total weight.

[0029] The present methods may be utilized to produce arginine bicarbonate in single batches,

or may be used in a continuous process, such as in continuous stirred tank reactors, fluidized

bed reactors, and plug flow reactors. Those skilled in the art will be capable of carrying out the

methods described herein in single batch or continuous processes, using the guidelines

provided herein.

[0030] In one embodiment, in order to ensure turbulent conditions that facilitate and increase

the reaction speed, a compressed air blower can be utilized to recirculate the carbon dioxide gas

present in the reaction vessel.

[0031] As used throughout, ranges are used as shorthand for describing each and every value

that is within the range. Any value within the range can be selected as the terminus of the

range. In addition, all references cited herein are hereby incorporated by reference in their

entircties. In the event of a conflict in a definition in the present disclosure and that of a cited

reference, the present disclosure controls. It is understood that when formulations are

described, they may be described in terms of their ingredients, as is common in the art,

notwithstanding that these ingredients may react with one another in the actual formulation as it



mai nt ai ned under pressure for 3 mnutes. The vessel is opened, and a snal
anount of unreacted arginine is observed at the bottom of the vessel.
EXAMPLE 3wpQOB3)7sdfke sol uti on of EXAMPLE 2 is stirred wpPCh/US261046026@ t O
make a suspension. Ten (10) grans of dry ice is added to the vessel, and
the vessel is sealed. The pressure is allowed to increase to, and
mai nt ai ned at 620528 Pa (90 psi). The vessel is opened after 3 mnutes, and
a thick clear colorless solution is observed without precipitation. The

sol ution had dropped to 12 C produci ng an argi {?&?Q5&§:@@@a&§%- _Wid on of
60% concentration, and a final pH of 8.8. Argiépﬁé icar%onate salt is

recovered by freeze drying. EXAMPLE 4 [0036] A plant scale up process as

i |1 ust r@mhedt, ktorcdiagd g dlaidSsudle prodias alcAntBhdddUe Be 36 \@idil bLyahbigauhasat e.
Process conditions are determned in order to produce arginine bicarbonate
at a WEEEHPd-075472PCT/ US2010/ 060266 Attorney Docket No.: 8668-00- WO | ow

capi t aljod3By §at ﬁﬁf&vil@é&gl,pg:@ kRPN tessHbd AR cﬁ:ﬁﬁ%a@é‘ﬁﬁhrﬁ%ieh&,@hﬁﬂeﬁﬁé and
safety conditions that did not require a high pressure permt. 85% pure

L- ar gi niithen thndcagpeiod ticrecheniareantian.e Thaadd exhnwiles dndroger 2Bbadiche80 dewsipedt i vel y
to a5 al | on_vessel 100 .equi ppe iLth a mxer, as | s added via line
20 +o PROTKiE FrSIRS on ROUENERS Lol Btk bing T adBoleuire of ¢ ho

react i @empesti@ls ahé methodeasi ihvedtivm bbgitiv AT chan@dC n{clidtationsldnQ Fhridtivpnabout

70C -75_C (158F - 167F) and then cooled to a final tenperature of about 25C
- 30C CFgpegitic e@ﬁﬁjh.meﬁr?en%él&%@ﬂ%l“ﬁ%@%%b@%ﬁn%y@sféfrdei%ﬂ%ﬁﬁtsa?med at

68947 B@t}{ejpgesgﬁiiﬁyéﬂﬁ%ﬁdzviﬂf'subﬁﬁ‘@c[allg@ln%ia_rPésﬁﬁ§ure- A bl ower connected to Iine
10 is used to recirculate the carbon dioxide gas in order to increase the

reaction speed. A vent 40 al SprisrREMBegAMENE reaction is allowed to
proceed and the estimated batch conpletion tinme is about 89-91 m nutes. The

final p&Qfpt pg argi ni ne bi carbonate solution is fromabout 8.3 to about
8.5. The anount of carbon dioxide gas required for full 1:1 conversion of
60 kg ¢9033} av dumy oieplhvd? eosntshug 159%i Is-agdpone byl Beipbt dng. SOMwatcgbnweghbis car bonat e

sol uti %Pepg}cedi)g)f rrflil%oé)g%% gV\dEijgaI?rtginiinse v%lgﬁ % Q S ngera' ategc?rg 'flé:rrtlpelraithr%. %'e slurry is
heated to 55 C under gentle agitation. Approximately 50% of the L-arginine is determined to
be dissolved by visual observation.
EXAMPLE 2
[0034] Twenty-five (25) grams of dry ice particles are added to the slurry 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 to increase to 551580 Pa (80 psi), and the solution is
maintained under pressure for 3 minutes. The vessel is opened, and a small amount of
unreacted arginine is observed at the bottom of the vessel.
EXAMPLE 3
[0035] The solution of EXAMPLE 2 is stirred with a spatula to make a suspension. Ten (10)
grams of dry ice is added to the vessel, and the vessel is sealed. The pressure is allowed to
increase to, and maintained at 620528 Pa (90 psi). The vessel is opened after 3 minutes, and a
thick clear colorless solution is observed without precipitation. The solution had dropped to 12
C producing an arginine bicarbonate solution of 60% concentration, and a final pH of 8.8.
Arginine bicarbonate salt is recovered by freeze drying.
EXAMPLE 4
[0036] A plant scale up process as illustrated in Figure 1 is designed to produce arginine

bicarbonate. Process conditions are determined in order to produce arginine bicarbonate at a



This exanple illustrates a | ow pressure, high tenperature econom cal

process of preparing an arginine bicarbonate solution in about 70% vyield by
usi ng equwprento7s4vat did not require a high pressure pePGIIfUS2010060266

2011/ 075472PCT/ US2010/ 060266 Attorney Docket No.: 8668-00- WO CLAI M5 WHAT | S
CLAIMED IS 1. A nethod of producing arginine bicarbonate conpri sing:
contacting carbon di oxi de gas having a pressure of from 6895 Pa (1 psi) to
68947 Pa (10 psi) with a starting slurry containing arginine at a

tenmperature of 60C to 80Cto forma slurry or sglJ é.y%‘ociké‘ﬁ{l&'déé&- Qi ne
and bi carbonate anion; contacting the slurry or solution with carbon

di oxide until the slurry or solution fornms a solution having a pH bel ow 9;

and r e¢@v edpifalinRE@h it Mesddi oha] 410 Bidtadlcf dqaipnichtaahbilifyQnd saety daadiehdag of
claiml wherein the arginine slurry conprises arginine and a sol vent
wher ei (148 ruie ppighHBPIISPS™IO% t 0 90% by wei ght arginine in free base or

3\2![ ter f @560 puse LRGN LAPi Ofiz @ WatBl £€ 8SA9iLHARL B NS RAFLclilgy 8P4 yeNnt 1S
gallon vessel 100 equipped with a mixer. CO; gas is added via line 20 to the slurry and
allowed to react. The initial temperature of the reaction vessel is increased from about 60°C —
65°C (140°F - 150°F) to about 70°C — 75°C (158°F - 167°F) and then cooled to a final
temperature of about 25°C — 30°C (77° F — 86°F). The pressure in the reaction vessel is
maintained at 68947 Pa (10 psi) based on lower inlet pressure. A blower connected to line 10
is used to recirculate the carbon dioxide gas in order to increase the reaction speed. A vent 40
also is provided.

The reaction is allowed to proceed and the estimated batch completion time is about §9-91
minutes. The final pH of the arginine bicarbonate solution is from about 8.3 to about 8.5. The
amount of carbon dioxide gas required for full 1:1 conversion of 60 kg of L-arginine water
slurry is about 15.15 kg. An arginine bicarbonate solution of 70.65% by weight is obtained via
product line 50.

This example illustrates a low pressure, high temperature economical process of preparing an

arginine bicarbonate solution in about 70% yicld by using equipment that did not require a high

pressure permit.



4. The nmethod of any preceding claim wherein the arginine water slurry is
inaratio of 60:40 ww arginine to water. 5. The nethod of any preceding
claim whepen/a7hg2arginine is selected fromthe group ®CMAIS3e10/060266
L-arginine, D-arginine, and m xtures thereof 6. The nethod of any precedi ng
claim wherein the arginine is selected fromt h/étt‘gﬁ%]goﬁlﬁﬁﬁosit%ﬁé‘()@fwo

ar gi ni ne hydroxi de, arginine hydrochloride, and m xtures thereof 7. The

nmet hod of any preceding claim vvher@:jn l{/lge carbon di oxi de gas has a
pressure from 34474 Pa (5 psi) to a HM88947 Pa (10 psi). 8. The nethod of

any pneged IgCchaviep sherein the arginine slurry and carbon di oxi de are
mai nt ai ned under pressure for, 90 mnutes to 5 hours. 9. The nethod of any

precedi ng @ BCHOdWE BFQiURIng RESIBING DEFARONSIC FOPAPIISEZE | r st heated to a

t enper at ur 3 DI i : i n
cooled to 20{?%%%{ %Qtr%?le&?))%la? ggsm&gi%rat%@%él%jcégﬂtgr% 8?%1;5 lge %%lfgcéglngg?&{t?on
has a pH bekpwith Ostartilg sy cvetaonlg afgimmyatprtemediange of GG toWlOETC ¢o fortnhee

arginine slurry is first heated.a tenperajure of. from60 Cto 80 C for the
Gurat i on ofWRETBLLED e e iRl il HGRACTAE A9mper ature of from 40 C to

25 C. 11. TRRERINAE sREryaR o REiEE RHhNGrHoh HidRidREN S SILRE oA ISRt BT Y
has a pH of 10 to 14. 12. The nethod of any preceding claim wherein the

ar gi ni ne bisclutibohavieg s pHbdlon Shasl a pH of from7 to 9. WO
20117 075472 Bl e Qb A0E Bttt ARG BRIGHSS, No-: 8668-00-VO

2. The method of claim 1 wherein the arginine slurry comprises arginine and a solvent
wherein the slurry comprises 10% to 90% by weight arginine in free base or salt form.

3. The method of any preceding claim, wherein the solvent is water.

4. The method of any preceding claim, wherein the arginine water slurry is in a ratio of
60:40 w/w arginine to water.

5. The method of any preceding claim, wherein the arginine is selected from the group
consisting of L-arginine, D-arginine, and mixtures thereof.

6. The method of any preceding claim, wherein the arginine is selected from the group
consisting of arginine hydroxide, arginine hydrochloride, and mixtures thereof.

7. The method of any preceding claim, wherein the carbon dioxide gas has a pressure from
34474 Pa (5 psi) to about 68947 Pa (10 psi).

8. The method of any preceding claim, wherein the arginine slurry and carbon dioxide are
maintained under pressure for 90 minutes to 5 hours.

9. The method of any preceding claim, wherein the arginine slurry is first heated to a
temperature of from 30 C to 80 C for the duration of the reaction, then cooled to a
temperature of from 0 C to 40 C after the slurry or solution has a pH below 9.0.

10.  The method of any preceding claim, wherein the arginine slurry is first heated a
temperature of from 60 C to 80 C for the duration of the reaction, then cooled down to a
temperature of from 40 Cto 25 C.

11.  The method of any preceding claim, wherein the arginine slurry has a pH of 10 to 14.

12.  The method of any preceding claim, wherein the arginine bicarbonate solution has a pH

of from 7 to 9.
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13. The met hod of any preceding claim wherein the arginine bicarbonate
solution has a pHfrom8.3 to 8.5. 14. The nethod of any preceding claim
wher ei n tWe 2arigi7dd7ae bi carbonate is recovered fromthe ®OITAISR@G/060266

evaporation or precipitation. 15. The nethod of any preceding claim
wher ei n sodi um bi carbonate is provided to the shi@pgy DogketNoe §o68109dVEX any
preceding claim wherein the arginine bicarbonate is produced under

t ur bul ent nditjons. 17. A, process for.produci.ng, argi nine bi.carbonate
Conpr 191 g 1 EaHET Shag? Gie Rt Benie, vareit B GRYT hea ot SOGHORPE Hie o
wat er of 6GyAP8WIthle scar bon di oxi de having a pressure of from 6895 Pa (1
psi) to 68947 Pa (10 psi); heating the arginine slurry to a tenperature of
from 88. C tlhegt®d ofranypscagdingtclam, wherchnethe eeginine hicarbopite as rbevergd gom

sol ution cont ai %ﬁ ng, at Ier%at 50% airgit{li ne bi carbonate having a pH of |ess
than 9 is foF RO EBART YO ECPEL Y i ng slurry or solution to 25 C to

form assol UthceRethdd &ff iy Hr&Rd RGN AL RN bRaHRASE N pratided twthear gi ni ne
bi car bonat e1 of 50% by wei ght.
slurry.

16.  The method of any preceding claim, wherein the arginine bicarbonate is produced under
turbulent conditions.

17. A process for producing arginine bicarbonate comprising:
contacting an arginine water slurry in a ratio of arginine to water of 60:40 with carbon
dioxide having a pressure of from 6895 Pa (1 psi) to 68947 Pa (10 psi);
heating the arginine slurry to a temperature of from 60 C to 80 C for the duration of the
reaction until a slurry or solution containing at least 50% arginine bicarbonate having a
pH of less than 9 is formed; and
cooling the resulting slurry or solution to 25 C, to form a solution of arginine bicarbonate

having a concentration of arginine bicarbonate of 50% by weight.
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