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1 Consolidated Specification A Process For Producing
Est ol i de Conpounds Field of The Invention 5 The
present invention relates to a process for producing
estol i de conmpounds and products manufact ured
t herefrom Background of The Invention 10 An estolide
is a unique oligoneric fatty acid that contains
secondary ester |inkages on1 the al kylChaockdeaedkSpcifidaon
nol ecul e. These |inkages are nore resistant to
hydrolysis than those of triglycerides. This estolide
may be useq prodesioFdiCPFiducingdBsiBlidecSompoundwat i ng.  As
a lipophilic surfactants, derivatives fromestolides
are known. 15 US Patent No. 2, 785 978 di scl oses
Fiebiof Beelmentior conpounds prepared by esterification
bet ween pol ycondensed hydroxycarboxylic acid having at
| east 8 carbon atonms and pol ycondensed pol yhydric
Thélpsbs SvBAWngel@ts @ asprodess b ensluatngnestolidencdnhgpundls and
Patent No. 3, 429, 820 discloses power steering
proﬁﬂ@ému@ﬁﬂlr?%@ﬂeé@fr} ng conpositions containing
estolides of 12-hydroxysteadric acid having a
neutralization 20 nunber of not nore than 30.
Bablsgronnd ef Ths Ibeartionound i n nature and has been
synthesized in the | aboratory. Typically, it can be
prepared by honopol ynerization of castor oil fatty

Anaé.%{o‘#ldé Wﬁx'ﬁqu@&hé’dmermaé@ thé¥2:8nt('1ih@@5c)dndalry ester linkages on

2- hydroxystearic acid (Raynor et a
the(}tikyinlmcbgme &fothe ;mtge((uicgg”ﬁ)eye linkpges @Ffemﬁﬁq reélrstant to hydrolysis

'thali.la O?elgé)g %f};cee?l ?ﬁ{e ?tﬁﬁde 2% &led 1ﬂ|lub1(lcldﬁg:§osrzglcs and

uction of estolrdes from
coatihpany haipephilit @tntfa/ctm:ﬁ dietlsatmgs frohi givltdesrprerkapwne and
pressure condensation over clay catalyst. Yanaguchi
et at., (Japanese patent 213, 387 (1990)) described a

USEr}%‘l:e%% SNHO2, G8F7 YoM idesc R UGEhAN a@ﬁveesdoﬁipodﬁ@s fpr€ired by
roxy fattfy acids present in castor oil "usin

esterlﬁcatlon between polycondensed hydroxycarboxylic acid having af'least 8 carbon
atoms and polycondensed polyhydric alcohols having at least 3 carbons atoms.
Another US Patent No. 3, 429, 820 discloses power steering process and lubricating
compositions containing estolides of 12-hydroxysteadric acid having a neutralization

number of not more than 30.

Estolide has been found in nature and has been synthesized in the laboratory.
Typically, it can be prepared by homopolymerization of castor oil fatty acid (Modak
et al, JAOCS 42: 428 (1965)) or 12-hydroxystearic acid (Raynor et al., J.
Chromatogr. 505:179 (1990)) under thermal or acid-catalyzed conditions. Erhan et
al. (JAOCS, 70: 461 (1993)), reported the production of estolides from unsaturated
fatty acid using a high temperature and pressure condensation over clay catalyst.
Yamaguchi et al., (Japanese patent 213, 387 (1990)) described a process for

enzymatic production of estolides from hydroxy fatty acids present in castor oil using
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2 Consolidated Specification |ipase. However, there

is no disclosure on the production of estolide from

di hydroxystearic acid. Summary of The Invention 5 It

is therefore an object of the present invention-i-s to

provide a process for produd ng est olGahsolidated $pecification

acid preferably dihydroxystearic acid (DHSA). It is a

further object of the present invention to provide a
lipR§eOCASReVLR! tRERAICINBY distlds@st Ohi the prodactivhe i aestalideo firom

"DHSA or m xtures of DHSA and ordinary non-
mhwkhmm&@ﬁ@ﬁ@?-acids. Anot her object of the present

invention is to produce estolide having utility as

thickening agent, enulsifier, and additive in cutting
SumMhfy esTHeldveasioat arting material 15 for producing

surfactant. The process for producing estolide

conmpounds according to the present invention
It iﬁﬁﬁg&&% d}l'gT bct RFER Sesent idvehtioddbItShravide 8'prockssnfef producing

yd. 1t ¢ c~ of vrori xJ % 20 to200 condensation

estoliéds firerd fattyoanid pefualdy diespagicarertiy GPHRPIt eari ¢ aci d

or m xtures of a dihydroxystearic acid and a

non- hydroxy fatty acid in the presence or absence of a
It is a further object of the present invention to provide a process for producing

estolide by condensation of DHSA or mixtures of DHSA and erdinary non-
hydroxy_fatty acids.

Another object of the present invention is to produce estolide having utility as

thickening agent, emulsifier, and additive in cutting fluid as well as starting material

for producing surfactant.

The process for producing estolide compounds according to the present invention

eondensation-desired. comprises condensing a dihydroxystearic acid or mixtures of a

dihydroxystearic acid and a non-hydroxy fatty acid in the presence or absence of a

catalyst under an inert gas at a temperature range of 120°C to 170°C for 2 to 10 hours.

In the preferred embodiment of the present invention, the dihydroxystearic acid is
9,10-dihydroxystearic acid obtainabteed from vegetable oil preferably palm oil. More
preferably, the dihydroxystearic acid is prepared according to Singapore patent 86353.

A catalyst may be added to the reaction mixture. The suitable catalyst including

sulfurie-aeid-p-toluene sulfonic acid, perchloric acid as well as hydrochloric acid.
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catal yst under an inert gas at a tenperature range of
120C to 170C for 2 to 10 hours. 25 In the preferred
enbodi ment of the present invention, the

di hydroxystearic acid is 9, 10-di hydroxystearic acid

obt ai naWed from vegetable oil preferably palm oil

More preferably, the dihydroxystearic acid is

prepared according to Singapore patentC@saidnted Fpecification
catal yst may be added to the reaction mxture. The
suitable catalyst including 30 if "' p-toluene

sulfonic acid, perchloric acid as well as hydrochloric

acid. 3 Co I dat ed
A Gompsi I GOBRREING (BOUBE AFABTe SOBTE T T Rrfgss of the
pm r@ﬁgéﬁu@{%%p e pRIgES&Nt invention may be produced. 5

e es |ng [ ower acid val ue of about 30 to 40
ngKOHg-' are suitable for use as an enulsifier in

Th pg e sviecager Sl Jetug 5T AERE 3p hdi o BRR M Al duliBiit for use

as atdh@bier flddoskhee Ifcrmﬁlllaaimoo fornul ation. 10 Detail ed
Description of The Preferred Enmbodi ment The present
|nvent|on relates to a process for producing estolide

Th%,F%t id a %/tlrg')g %ﬁg %lrug %O\t@ﬁ%}{%@@% b¥d $8NHRRS Bah 98- mgK OHg''

atty aci s dirhydroxystearic acid,

amﬁmﬁﬂﬂeiﬁlméefﬂmﬁﬁbyﬂmMuhﬁmmed di hydr oxystearic aC|d
(DHSA). In the preferred enbodinent of the present

i nvention, DHSA was prepared according to Singapore

Depﬁfeﬂrﬁesgﬁﬁtﬁﬁ of*mefm@fehﬁrd Exbedintanrt of the present

I'nventi on A may be derived fromany other
ol ei c aci d. The DHSA used in the present invention is

l?e;%];:%g o lvéatl%yre};aé?srml%g)rrg@és g)erar | &cﬁl%i e@tol?ﬁg lof Bofyéstolide from
fatty acid by condensation. Preferably, the fatty acid is dihydroxystearic acid, more
preferably palm-based dihydroxystearic acid (DHSA). In the preferred embodiment
of the present invention, DHSA was prepared according to Singapore patent 86353.
In another embodiment of the present invention the DHSA may be derived from any
other oleic acid. The DHSA used in the present invention is preferably 9,10-

dihydroxystearic acid, which is represented by Formula 1.

OH
CH3—(—CH2-)7—CH —?H—(—CHZ-)?COOH
OH
Formula 1

The fatty acid compositions (FAC) of DHSA and product obtained can be determined
by gas chromatography. Other chemical characteristics used to identify DHSA and the
products are acid value (AOCS Method), hydroxyl value (AOCS Method) and
saponification value (AOCS Method). Below are the characteristics of palm-based

DHSA used in this invention. However, it may be varied depending on the sources of
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CH3-f-CH2--(; H HCH2-) 7 000H OH Formula 1 25 The fatty

acid conpositions (FAC) of DHSA and product obtai ned

can be deternmined by gas chromatography. QO her

chem cal characteristics used to identify DHSA and the

products are acid value (AGCCS Method), hydroxyl value

(AGCS Method) and saponification value (ACCS Method).

Bel ow are the characteristias of pal mGaseldatg-iykcifiretion

in this invention. However, it nay be varied dependi ng

on the sources of 4 Consolidated Specification oleic
oleﬁcdcﬁl usRdof @e praudoatsfODHOA. The PHless Fhappheariessciude and

plicable to crude and purified DHSA Table |a:

puﬂf?tdr%Sérl stic of Purified Pal mBased DHSA 5

Parameter Hydroxyl Value, ngKOH g 309.3 Acid Val ue,

Tabrcl;ggoqﬁh%a%t%%is%%O&lfrqdedr?ahﬁé—#gd : 10|(\)/2| t1 i ﬁg Point, C

90___6__Ea1-f\/ aci-d—econpost+tion 160
& 1BmERTS 5 inknown 2 0o g o0 o0 to SO
Hydroxyl Value, mgKOH/g 309.3
Acid Value, mgKOH/g 180.3
Iodine Value, gl,/100g 1.1
“Saponification Value, mgKOH/g 178.5
Melting Point, °C 90.6
Fatty acid composition, % C16:0 2.8
C18:0 1.8
C18:20H 93.2
Unknown 2.2

Table 1 b: Characteristic of Crude Palm-Based DHSA

Parameter
Hydroxyl Value, mgKOH/g 196.0
Acid Value, mgKOH/g 179.3
lodine Value, gl,/100g 10.2
Saponification Value, mgKOH/g 178.0
Melting Point, °C 61.9
Fatty acid composition, % C18:20H 67.2
C12-C18 14.2
Unknown 18.6

The estolide of this invention is obtained by intermolecular esterification reaction
between hydroxyl group and carboxyl group present in DHSA. As the condensation
reaction proceeds, the molecular weight of the product increases, and the property
changes from solid to paste and then to wax. The upper limit of n value in the
formula 2 is not restricted, but it is less than 10. If the reaction is carried out at
longer time or under more severes-conditions, the 7 value can be higher than 10. The

reaction product is an estolide containing hydroxyl group in a molecule. The reaction
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Table 1 b: Characteristic of Crude Pal m Based DHSA

Par anet er 25 Hydroxyl Value, ngKOH g 196.0 Acid

Val ue, mgKOH/ g 179.3 | odi ne Val ue, g12/1008 10.2

Saponi fication Value, ngKOH g 178.0 Melting Point, C
61.9 30 Fatty acid conposition, % C18: 20H 67. 2

Cl12-C18 14.2 Unknown 18.6 35 The estolide of this

i nvention is obtained by internol ecul &tommslidated Spexification
reacti on between hydroxyl group and carboxyl group
present in DHSA. As the condensation reaction

is PER§IBRASY mbLsufi Qﬁ‘é«lh@d villek ghlie mferinbiecplan elslemﬁcatlon reaction
[ ncreases and t property changes froms

lswameé ca Ot AT S N Cataliet URdeE e sGosgt gb 8jduced
priﬁure] %sq.{ H?iei FhérdaSidiPh cbRiuel GhEChe Bbdiredt d)rbcﬁlclt Robtdiha

reactron 1s carried out at | onger tine
or under nore severerconditions, the n value can be
hi gher than 10. The reaction_product is an estolide
cont ai ni ng hydppxyl group in nol ecul e. The reaction
5 Consol i dat ed| Specification |is nonitored by

id Ho- i nt er nol ecul ar
est§H3f—(iﬂcat$%1 'rqeac Iﬁt{é@:l -PE rried out with a

catal yst or mnthouQDﬁatalyst $nder an atnospheric or a
reduced pressure as usual. TBe reactiom®is continued
until the desired product is 1>bt ai ned. ﬁH o Il

[CHy-CHa3 CH—CH-CHp)7C ]

OH (L
|

CH3—(—CH2—)—7-$H—CH—(-CH2 )—7—COOH
OH

Formula 2

The present invention may be carried out into practice in various ways, but certain
specific processes of the present invention will be described by the way of illustrated

in the following example.
Example 1

63.3g of DHSA was placed in a three-necked round bottom flask equipped with a
magnetic stirrer, a thermometer, a nitrog'en gas inlet and a condenser. The reaction
mixture was stirred continuously under dry nitrogen atmosphere for a predetermined
reaction period and the temperature maintained at 1870°C. The water, which produced
during the reaction was distilled off. The following Table shows the reduction of acid

value and increased in estolide number (EN) after prolonged heating of DHSA.
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CH3-(-CH2 ~-CHT H+k,rl2 C Q@ 0 ~ I Il n |CH3-(-CHt

i HCHCHR7C] OHO | CH 3*CH2-)-7 HCHCH2 -7- COOH

5 OH4 Formula 2 The present invention nay be carried

out into practice in various ways, but certain 10
specific processes of the present invention wll be
described by the way of illustrated in the follow ng
exanpl e. Exanple 1 15 63.3g @f DHSA weGonsbhdaet Speciication
t hree-necked round bottom flask equipped with a
magnetic stirrer, a thernoneter, a nitrogen gas inlet

RéWioft T4ABY ’nserAcJ%lJeeangcwg m x} ur e BaslidetNumbet (EN)

conty r nuousl| YCHRETHSE Y PldfiQOSASAT [eRfeDEISAON Purified DHSA

ot W(flc. red 7R5gCt T qn _Pefpgy and[The Tenperature

I‘Yﬁl fall t'\

o . .
BHAtat-hea C. IIIC el , N”| C oau
duri g the rnajpgfin wAae A 3541 A w £ ed . 1.00

o st nd0t el on ol by 4 Vo el ' I O™ 50

A>3 TATU

i ncréased iln es8blide nunhp’f'r59|:|\h qffprl } ol odgeg  2:16

heaténg of | DHSA67.B Conlsol i ddt®d Specifik@dion T 395

Reacgion Time, #xdd Val ue, 28.KOH/ Estoll.de Nurber (ENj

h Crude A Purified DHSA Crude DHSA Purified DHSA 0
182.8 176.3 - -

The formation of estolides compound was confirmed by NMR spectroscopy. The
proton NMR spectra show some key features of a typical estolide. The ester methine
(-CH-O(C=0)-) signal at 4.86-4.83 ppm is indicative of an estolide linkage. Another
distinctive feature is the a-methylene proton shift (CH,(C=0)-O-CH-), (2.25 ppm)
adjacent to the ester and the o-methylene proton shift (-CH,(C=0)-OH), (2.32 ppm)

adjacent to the acid. The carbon NMR spectrum contains the expected estolide
signals. There are two different carbonyl signals present at 179.2 ppm (acid) and

173.7 ppm (ester).

Example 2

Example 1 was repeated. Instead of variable reaction time, the reactions were carried

out at different temperature for about 6h.

Reaction Temperature, °C Acid Value, mgKOH/g
120 151.04
140 121.99
160 71.66
180 29.05

Example 3
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2 106.1 87.2 0.66 1.00 3 104.4 70.7 0.69 1.50 4 87.1
55.9 1.03 2.16 6 67.3 35.8 1.63 3.95 8 63.3 23.7
1.70 6.47 The formation of estolides conmpound was
confirmed by NVR spectroscopy. The proton NVR spectra
show sone key features of a typical estolide. The
ester nmethine 5 (-CHQ C0-) signal at 4.86-4.83fp Y
is indicative of an estolidg |inkage. Quoblidated Specification
di stinctive feature is the a-nethylene proton shift
(CH2(C=0-O0CH), (2.25 ppm adjacent to the ester
TheR&nt Bocadure Wi femevar atiaExatmpld 1, ex @2 (ar Q3Y0p) ﬁve( giffegent
ppm) adjacent to_the acid. The carbon NVR s Cé
ac@@ wieed wisd ap gatalyple The sragdommidRre vasqagTed °“’rﬁ‘ef53’

dlfferent car bonyl Si gnal S present at 179.2 ppm (aC| d)

ard—310—31+3- pm{ester) - Exanpt I wWas
repeat ed. CPW&S ad of variable reaAtﬁ“fXEruFr EC{.‘I—Hg
reactTors WS carrfed 15 out at differeq

tenperature fOr about 6h. Reaction Tenperature, C Acid
Val ue, ngKOWQ 120 151.04 140 121.99!133%60 71. 66

180 29. 05 nple 3 7 Consolidated Sp jﬁ cation The
same proce"dI was followed as in Exanple 1, except
that 0.3% gfcfive different 136.57
p-TSA 136.74
Example 4

Use of DHSA-estolide as a thickening agent

Viscocity / cP
Dimer Trimer Tetramer Hexamer
Castor oil 549.0 577.8 579.9 583.4 591.6
POME 5.35 7.75 7.87 7.98 8.34
IPM 1.27 249 4.39 4.45 4.61

Example 5

Use of DHSA-estolide as an additive in water-based cutting fluid composition

Sampel Rust inhibitor + test duration Surface tension, mN/m
24h 72h
DHSA 9 6 36.50
DIMER 10 8 34.11
TRIMER 10 8 34.87
TETRAMER 10 6 - 3296
HEX AMER 8 6 30.81
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acids were used as catalyst. The reaction mxture was
carried out at 150C for 4h. Catal yst Acid Val ue,
ngKOH g 5 H2SO4 122.45 H3PO4 138.39 HC U4 135.47
HCl 136.57 p-TSA 136.74 10 Exanple 4 Use of
DHSA-estol i de as a thickening agent Viscocity / cP 15
Dinmer Trinmer Tetraner Hexanmer Castor oil 549.0 577.8
579.9 583.4 591.6 POME 5.3% 7.75 7. 87TCahsoBdBed33pecifiRigtion
1.27 2.49 4.39 4.45 4.61 20 Exanple 5 Use of
DHSA- estol ide as an additive in water-based cutting
Aqhdod Golaasmastiddian (125 trRammelanfRusQe) aid bateo(97s) vest used as
duration Surface tension, mM\'m 24h 72h DHSA 9 6 36.50

thegnggkuti@-s 34.11 TRIMER 10 8 34.87 30 TETRAMER 10 6

Example 6

Use of DHSA-estolide as an emulsifier in W/O emulsion system

Emulsion test of the samples synthesized were carried out as follows. 70parts of
castor oil and 10 parts of samples were placed in a beaker. Under enough agitation, 20
parts of distilled water was added. The mixture was mixed for additional 5 minutes.
After this time, the mixture was poured into a test tube. Emulsion was observed after

24hours, 1 week and 2 week storage.

Estimation of emulsion 100 x emulsion layer / total layer

SAMPLE 24hr 7 days 14 days

DIMER 100%  100% 50%

TRIMER 100%  100% 50%
TETRAMER 100%  100% 100%
HEXAMER 100%  100% 100%
Example 7

Use of DHSA-estolide as a compound in shampoo formulation

Ingredients % by weight
Deionised water To 100
Sodium laureth sulfate 8.0
Cocamidedopropyl betaine 2.0
Cocamide DEA 5.0
PEG-7 glyceryl cocoate 1.0
EDTA 0.05
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HEX AMER 8 6 30.81 8 Consolidated Specification
Agqueous sol utions of adduct (1g), triethanolam ne (29)
and water (97g) were used as the test solution.
Exanple 6 5 Use of DHSA-estolide as an enulsifier in
W O enul si on system Enul sion test of the sanples

synt hesi zed were carried out as follows. 70parts of
castor oil and 10 parts of sganpl es wer@omsbhdaet Specification
beaker. Under enough agitation, 20 parts of distilled
wat er was added. The m xture was m xed for additiona

5 m nutesdiuhQaddtter this tinme, the m xt e was poured
into a test tube. Emul sion was observed ter

24hour PHEAwestNidsnd 2 week storage. Estirtation of

emul si on ﬁg%¥ﬁeenulsion | ayer / total |gyer SAWVPLE
24hr 7 days days 15 DI MER 100% 100% 50% TRI MER
100% 100P£e&094tivVEETRAVER 100% 100% 100% OHEXAMER 100%
100% 100% 2 le 7 Use of DHSA-estal, as a
conpourif’q ?F“gﬁgxﬁ'@glg formulation lngr 8ipen§'q % by

wei ght 25 Dei oni sed water To 100 Sodium | aureth

sulfate 8.0 Cbcanidedopropxl betai ne 2.0
The shampoo thus obtained fully functioned as a shampoo.

It is to be understood that the present invention may be embodied in other specific
forms and is not limited to the sole embodiment described above. However
modification and equivalents of the disclosed concepts such as those which readily

oceur to one skilled in the art are intended to be included within the scope of the

claims which are appended thereto.
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Cocam de DEA 5.0 PEG 7 glyceryl cocoate 1.0 30 EDTA
0.05 9 Consolidated Specification Sodiumlactate 2.0
DHSA-estolide 2.0 Perfunme 0.1 Preservative 0.1 5
Ctric acid / NaOH To pH 5.5 The shanpoo thus
obtained fully functioned as a shanpoo. It is to be
understood that the present invention may be enbodi ed
in other specific 10 fornsl@nd i s notConsnlidased Specifipation
sol e enbodi nent descri bed above. However nodification
and equi val ents of the disclosed concepts such as
Cldimese which readily occur to one skilled in the art
are intended to be included within the scope of the
claims which are appended thereto 10 Consol I dat ed
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3, wherein said eatalyst is any one 1 20 aei 1, an
25 preceding Clains. 8. A easnetie fornulation + t

obt ai nable f any one of ~vaiu~v ~ 301 1
Consol i dated Specification lirniiirFi i 9. The
eesnefie t' to C1 8 h in sE-d +1d 5 ftL. epreceding
Claint iiaaa. having aeid value in the fange of

about 45 to 75 fngKO v tw, i ue+ eeffi peQorsliddiechSperification
fromany ene of 10 12. AtL,' 1 agent s a aix the
cdlng Gaim 1. A process for produ0|ng estollde

catalyst under an inert gas at a tenperature range of

120C to 17OC

1. A process for producing_estolide compounds comprising condensing a

dihydroxystearic acid or_ mixtures of a dihydroxystearic_acid and a non-

hydroxy fatty acid in the presence or absence of a catalyst under an inert gas at

a temperature range of 120°C to 170°C.

2. A process according to_claim 1, wherein the dihydroxystearic acid is 9.10-

dihvdroxystearic acid.

3. A process according to claims 1 or 2, wherein the catalyst is p-toluene sulfonic

acid. perchloric acid, hydrochloric acid or a combination of any two and more

thereof.

4. A process according to claims 1 to 3, wherein the estolide compounds

produced is a polymer with dihydroxystearic acid and/or non-hydroxy fatty

acid molecules not more than 12.

5 A cosmetic formulation comprising estolide compounds obtained by

condensing a dihydroxystearic acid or mixtures of a dihvdroxystearic acid and
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2. A process according to claim1l, wherein the
di hydroxystearic acid is 9,10- 20 di hydroxystearic

acid. 3. A process according to clains 1 or 2, wherein
the catalyst is p-toluene sulfonic acid, perchloric
acid, hydrochloric acid or a conbination of any two

and nore thereof. 25 4. A process according to clains

1 to 3, wherein the estol|dé2conpoundSCmpmban@é§p$%ﬁ%an
pol ymer wi th di hydroxystearic acid and/ or non-hydroxy
fatty acid nolecul es not mor e than 12 30 5. A

er an inert

obt alnefl by nggﬁngg%qs'ggg% et gxg?z@o%itwhgr%{nd (R estolide
Con&ﬁhbcdﬁhti?dhaﬁ@ﬁ | b g@éldoﬂalufél RONthb i@d ¥ on5® KO

in the presence or absence of a catal yst under an
|neﬁﬁnﬁgﬁikht a tenperature range of 120C to 170C,
wherein the estolide conpounds having an acid val ue

in the range of 30m Kg OHg"' to 40ngKOHg'.. 5 6. A

shaAp ahaihpoon Fatriutmionowpmipsising  estobdé deommumdm ndbtained by
obt ai ned b

0O s ] 4 s
fat E)ﬁo@%'yﬁirokQ fﬁtt\eadi’dl ﬁﬂ%@ ‘E)@es@rice%@%B%@e @f a é‘atﬁl%talrﬁdélt an inert
under an rnert gas at a tengorature range of 120C to

170@as \ehea eeppetature stanfé def Korntpol AFE. hwhptein fhe gstalide
val g()emtl)gurltdgehgleilrnlgeag-f acAi va'ﬂgleq_llg thet 9angg5%@K?§ggKO}f25' to

75mgKOHg™".




