10@-7?%2/VVI| 2284615 TRANSESTERI FI ED CORN O L PRODUCTS This application is
derived from GB application number 9213393. 3. The present invention rel ates
to transesterified corn oil products. In one aspect, this invention
provides a trans-esterification product of corn oil and glycerol conprising
predom nately of linoleic acid and oleic acid nono-, -di- and 100-7752/W/IL
tri-glycerides, and having a free glycerol content |ess than 10% by wei ght,
treated-so as to reduce the .saturated fatty acid conponent coriei? ML (S
mono-, k- and tri-glyceride€s, and to enhancé the unSaturated fatty acid
conponent content of nono-, di- and tri-glycerides so that the linoleic.
acid and oleic acid nono-, di- and tri-glyceride content is in total 85% by
wei ght or nore of the whole conposition. A pharmaceutical conposition is

di scl osed T E3TERIFED o] PRoBISPS osporin as active ingredient in
a carrier %mmrm%%w 2 ene glycol; 2) a m xed nono-,

di-, tri-glyceride; and 3) a surfactant. Conponents (2) in the conpositions
di scl osed THis &hIftadicn R3detived TRt TB fib?l’iéﬂii@ﬁ minteev213398t3.y acid nono-, di-
and tri-glycerides, especially [err] Tatty acid nono-, di- and
triglycerides. The fatty acid conmponent of said m xed nono-, di- and
tri-glycerThtepreseny ivention selated tdramsesterified! camdoili prodiuoisat ed fatty acid

resi dues. Preferably however they will predom nantly be conprised of
unsaturated fatty acid residues in particular,[err] unsaturated fatty acid
resi dues floronexaspeaitethis ingémivncprovides b drapns-gsterification produrt of siorhu o8 .andiglycendly

conponent ' Al P t 9 . at g:| AN/
o1 of or bl y Bp e pEBR{nafy B KhGIPE adaid BE, £d b o %&é“@?f and
| i nol'&ni ¢, havingod &ee ghicarad cententilessithen 1% byiweightdtreated §0 p& &0 reduse thy, t abl y
they will GeirRed $8ty 858 chipbnetl) Yon®nof MBno-1d¥0 Aid tHOSfyEatides) &l todnhafESthe
saturated fatt adc%d, e.dg. lgal mtic and stearlg. aci .mfno-., di - .an '
unsaturated fafty acid component content of mono-, di- and tri-glycerides so that the |
linoleic acid and oleic acid mono-, di- and tri-glyceride content is in total 85% by weight '
or more of the whole composition. |

A pharmaceutical composition is disclosed in GB 9213393.3 comprising a cyclosporin as |
active ingredient in a carrier medium comprising:

1) 1,2-propylene glycol;
2) a mixed mono-, di-, tri-glyceride; and
3) a surfactant.

Components (2) in the compositions disclosed in GB 9213393.3 comprise mixtures of
Ci2.90 fatty acid mono-, di- and tri-glycerides, especially C,q ;s fatty acid mono-, di- and
triglycerides. The fatty acid component of said mixed mono-, di- and tri-glycerides may
comprise both saturated and unsaturated fatty acid residues. Preferably however they will
predominantly be comprised of unsaturated fatty acid residues in particular, C,; unsaturated
fatty acid residues for example linolenic, linoleic and oleic acid residues. Suitably
component (2) will comprise at least 60%, preferably at least 75%, more preferably 85%
or more by weight C,; unsaturated fatty acid, e.g. linolenic, linoleic and oleic acid mono-,
di- and tri-glycerides. Suitably they will comprise less than 20%, e.g. ca. 15% or 10% by
weight or less, saturated fatty acid, e.g. palmitic and stearic acid mono-, di- and -
tri-glycerides.



t ri-glycerides. 2 100- 7752/ W11 Conponents (2) in thé

above-mentioned conpositions w |l preferably be predom nantly conprised of

mono- and di-glycerides, e.g. comprise at |east .50% . ef erably at
| east 70% e.g. 75% 80% 85% by%I ght or nore, mo- gﬁgﬁ%l gl yceri des,

Egsrrpqgosl I ons thﬁlth%tmaimﬁgg?se %11(:)1%13% gﬁ@@%ﬁ@t&b@ @35951 referabl \

f r orpompsised 96 manoz 1Bad di- almenées@;e g3 somprissnat, leat i, mave; m@rah!n@é 2agty” § h

t ot &Jooyed g h1599f SORIBIRBY weikht of RIRE,ROAG dnd) dilglydeiiles, BEBAE bh iR tothll
Sui tablg&) nprise from about 30 to about 60% preferabl y from about 40 to

abo¥©1§ ‘@0“355@3 48 to 50% di-glycerides, based on the total weight
of conponent (2). Conponents (2) in the conpositions will suitably conprise

g e L T
admpreiera!ﬂy)ﬁ'orm dbout Blcto abonbdQ%e.g. 35 te A% Imanoglyterdéss baqudrwptheam
rel %é éﬁeﬁ‘fq’q@g@ei}pag@nvem ently however they will conprise

transe on-products of vegetable oils, for exanple al mond 0|I
ground nut oil, olive oil, peach oil, palmoil or, preferably, corn 0|I

funfd:&ﬂﬁéneatsl rixtnwééd ApEiticH Wnﬁaﬁtaﬂgseozﬁ el Aboﬁ?BO t§ laboutVé09, 9! éce{ olf
n ano spec nveptjon provi sester |ca on product o
cor PrSlerabin Fog 5eas g0 RAPHG 3 oSE] %q%gﬁftaw’éﬁ yeesienk i -
and tbtal ‘v@iglﬂejflcd onétq2pavi ng- a free glycerol content l'ess than 10% by

wei ght, which product conprises i) fromabout 25%to about 50% by wei ght,

of mono-gl ycerides, from about 30%to about 60% by wei ght of di-glyceri‘ss,
and Goemperests (nyo:myhmmrgpnsmrmtwﬂl agtﬁtyblaroomwseanéleast 5%, e.g. from about

7.5 to about 15%, e.g. 9 to 12%, by weight of tnglycendes

Components (2) in the compositions may be prepared by admixture of individual mono-
di- or tri-glycerides in appropriate relative proportion. Conveniently however they will’
comprise transesterification products of vegetable oils, for example almond oil, ground nut
oil, olive oil, peach oil, palm oil or, preferably, corn oil, sunflower oil or safflower oil
and most preferably corn oil, with: glycerol

In another aspect, this invention provides a transesterification product of corn oil ah'd" o

glycerol having a saturated fatty acid content of mono-, di-, and tri-glycerides, and havmg

a free glycerol content less than 10% by weight, which product comprises -
i) from about 25% to about 50% by weight of mono-glycerides, from about 30% to o/
about 60% by welght of dl-glycendes, and at least 5% by welght of m—glycendes, and '

ii) a linoleic acid, oleic acid and linolenic acid mono-, di- and tn—glycende content of at
least 85% by weight; :

wherein the total saturated fatty acid content of mono-, di-, and tri-glycerides is Tess tha’
10% by weight. : : S .

Such transesterification products are generally obtained by heating of the selected o
vegetable oil with glycerol, at high temperature in the presence of an appropriate catalyst "



$ . B
iiy alinoleic acid, oleic acid and |inolénic acid nono-, di- and
tri-glyceride content of at- |east 85% by wei ght; wherein the total
saturated fatty acid content of mono-, di-, and tri-glycerides is |ess than
10% by wei ght. Such transesterification Jroducts are gendP@t179208{Ihi ned by
heating of the selected vegetable oil with glycerol, at high tenperature in
t he pr esendinder an inexpatmasphere avithicentinpus agigation, e.g. ina stainless steel reactor, to

100- 7752/ Wéffecy&g@; es’téhﬁ&%ﬁ (ﬁ‘ §4i€. M ddditfoR o theR YSor0] di@lah tri-glyceride
a stai ntess steel reactor, ect tr ns es erificatjon or ch;er ySI S.
I'n additi orPOMPODRRISy swbrisansesﬂm 1caHan tPF‘P i dlse e EPRprise, fiRor aounts

transest er i dfi fecdf gl 9aerbrqd1¢6d:ﬁom¢tldffﬁb @%1 ﬁédnynpe@mpmmtsmmdbrasmmrm& of

f I I

use i B 1 he ERIBURES SR eV ERiS LRI Bba 1 255 B, T B rpletetnf dors hon

nore pref er5%h) mobtopreferatdy ca% ondss bp rwnightdiabgd o theltotal vasightyofifrea plyctrad plirs

on the tot adl l){@l Q?tatn ftﬁgéli&rﬂfe _cgrol _plus mono-, di- and t_rli -glycerides.
-the

Preferably sone’ cerol’ is first renoved e.g. by distillation (to
give a substantially glycerol free batch), when soft gelatine capsules are

to be nude.phREHN OIS o&%&e l}ééro[’ 1AL dhdvedodk awdisﬁnaﬁfn @ iNe 4 Iseéstﬁ{uauy
saturat ed fatty aci ds mtic, and stearl C 3’5181"% and relatively

greater queﬁ‘YW?le@%Pat&ﬁs&tb&PéP@cgeﬂaé{nFWaaﬁq gfsaredo c and linoleic

acids) than for the starting material. Typical preferred conponents (2).

i - 0,
G ol yoor | daEbis (03 s Preforably contan legser SRHs EGRLETE ST i 6ot o
t he {0y al vpelmitic aid stearjvoavids) agd)relatively greater quantities of unsaturated fatty acids (e.g.
oleic and linoleic acids) than for the starting material. :

Typical preferred components (2) preferably contain:

32-36% : mono-glycerides,
45-55% di-glycerides and

12-20% tri-glycerides
by weight based on the total weight of component (2).
Further preferred characteristics include the following:

N Fatty acid content as deten_nined as the methyl ester by chromatography

Methyl linoleate 53-63% .
- 'Methyl oleate - 24-34%
Methyl linolenate 0- 3%
Methyl arachate _ 0- 3%
Methyl palmitate 6-12%

Methyl stearate _ 1- 3%



Further preferred characteristics include the follow ng: Fatty acid cont ent

as determ ned as the nethyl ester by chromatography Methyl |inoleate
53-63% Met hyl ol eate 4 24- 34% Met hygo-rysegngnat e

0- 3% Met hyl arachate © 0- 3% Methyl palmtate

6- 12% Met hyI stearate _ 1- 3% 4 '

100- 7752 el at | ve Density 0. 94-0.96 Hydroxyl Value
140- 210 e§ -7 09409615150 peroxi de Val ue i
<4.0 Fr &@cﬂwylé\mhe 140-210 0 Aci d val ue nmax, ’ ca.

2 Saponi : 5 Corrponents (2) conpl y| ng WI th the
above o&%#‘ﬁ%wcf?&eatures are referg.gg'1 0 herein as "refined

gl ycer olPeroxids ¥eluer i fi ed corn oi |40 Freshly prepared conponents (2)

accor di jged @}; foipreferred enbodlgpots are of clear appearance and stay
cl ear at storage terrperature of [err]for nore than 20 days: The refined
gl ycer olAcid YaAWEdB&%:i fi ed corn oi |%-Kave especially been proposed for the

pr epar atsaggmﬁf;aﬁ(h,en@(ugposmlons diso-igsed in GB 9213393. 3. They may al so
have uses for the solubilization of other active agents and have the

advant age of remaining stable, e.g. clear, for a long tine. =
Components (2) complymg with the above outlined features are referred to herein as

"refined glycerol-transesterified com oils". Freshly prepared components ) accordmg to
the preferred embodiments are of clear appearance and stay clear at storage temperature of .
20°C - 25°C for more than 20 days N o S \_J

The refined glycerol-transesterified carn oils have especially been proposed for the
preparation of the compositions disclosed in GB 9213393.3. They may also have uses for
the solubilization of other active agents and have the advantage of remaining stable, e. g.
clear, for a long time.

The following example illustrates the preSent_invention_.
EXAMPLE 1: -
Preparation of refined glycerol-transesterified corn oil.

Substantially-glycerol free glycerol-transestenfied corn oil (if necessary after heating to - . -
give a clear mixture) is slowly cooled to a temperature of +20°C and kept at this

temperature for one night. In a first—step centrifugation, at an acceleration of 12 000 G and

a flow rate of 103 kg/h in a continuous flow centrifuge, a liquid phase (62 kg/h) and a
sediment-containing phase (41 kg/h) are obtained. The liquid phase is slowly cooled to -

4+8°C and kept at this temperature for one night. In a second-step centrifugaﬁon at an e
acceleration of 12 000 G and a flow rate of 112 kg/h a liquid phase (76.2 kg/h) and a
sediment-containing phase (35.8 kg/h) are obtained. The liqnid phase is "refined-
glycerol-transesterified corn oil". Alternatively an improved product may be obtained by

effecting the centnfugatlon in three steps, e.g. at +20°C, +10°C and +5°C.



The following exanple illustrates the present invention. EXAVPLE 1:
Preparation of refined glycerol-transesterified corn oil. _
Substantial |l y-gl ycerol free glycerol-transesterified corn oil (if necessary
after heating to give a clear mxture) i§ slowy cool ed tH0R7I4PEHat ure of
+20[err] and kept at this tenperature for one night. In a first-step

centri f ugat The pregessiis charastesised ibyra slight peentage setuction imthermono-ghycende k g/ h
in a continy oﬁén% a?eﬁieﬁ?w%fyce%ﬂmse&ma%m ofl B3 i @ starting

sedi rrent»con ni.ng phase are obtained. The liquid phase S
slow y cool &Ft?r@lw(ﬁé aﬁé%(%‘ﬂflpﬁdf?\% 3#Inperature for one night. In a
second-step centri fugatl on at an accel eration of 12 000 Gand a flow rate

of 112kg/haIL 76..2 kgl h d a.sedi nent:contai.nin e
(35,8 ko n) A eiebeanRuG Semparive eimen e Riicas Fof sipa? Sflkith 16 b i

gl ycer ol -traﬁsmpolmd fied corn oil" Séﬂirmma%l)vel y €lear Sphutiead%)r oduct nay
be obtai ned by effecting the centrlfugatlon in three steps, e.g. at [err]
and 5 100- 7752/ W Il The process is characterised by a
sl i ght percdnt Meno pamitateon i n t he ni$hb- gl yceride cévponent in the refined

glycerol transegbfy iihdlele GOrn oi | aspgpnpared to thgygtarting materi al
(e.g. 35.6%conppared to 38.3%. A typical analytical conparison bet ween the

sedi mrent and c QptGt i on is as fol | ows: Conpound
Sedi ment (%B. Mord @adrateol ution (% 3.7 Mono pal m t akp 19. 1
3.4 2. Mono I| 23. : ano ol eate 3. Mno
stearate Tﬂmgleatg-l-? 435 %2 4. Dilinol %40( 35. 4
44, 7-'\_/ Dioleate

5. Other di-glycerides (N : 104

6. Tri-glycerides 8.7 12.5

Typical contents of components in the refined product obtained from these preparations are
listed in the following Table:

COMPOSITION OF COMPONENTS (% w/w)

Components refined glycerol-trans-
esterified corn oil

Glycerides: mono 333
Y di 52.1
i - 14.6
Fatty acids:
palmitic acid (C16) | 7.8
stearic acid (C18) 1.7
oleic acid  (C18:1) 31.6
linoleic acid (C18:2) 57.7

Glycerol content <1%




Di ol eate es 7.7 : 10.4 6.
Tri-glycerides 7 12.5 Typi cal contents of

conponent s uu“ m“ LL L\B{:oduct obtained fromthese preparations are
listed in the C s e: COWPCSI TI ON OF COMPONENTS (% w/ w) Conponents
refined glycerol-trans- esterified 6ofn oil G ycerides: noid7/52WA _

33. TLHEIMS 52.1 tri - '14.6 Fatty acids:
palmtic acid (Cl16) _ 7.8 stearic acid (C18) - S
oleic acid '(Cl18:1) - 31.6 linoleic acid (C18:2) A57.7

A ygerol ,content, e ..t <1% . | 11 - 6-
T007752 AR Rerifgaion produgt of corkoll qud pyterat ceorteg prbbdebddely bt~

gl ytiackic sidraid sleittacid awaod, dit andytrioflyddrides,aind haeing adfiiek gliyedrol dhit¢ht moNO-
di-_and trj-glycerides, and having a free glycerol content |ess than 10% by. .
wei &t thagntQ% bl weighty #dherrin theprodeeinas hegn figated sqstt® a)  reduce the |

sat 4y at edediAL ile ?ﬁﬁﬁteﬁ% kLl con%?nt;mon?ént @Ql?dnd-,d&ii aﬂ@%—%ﬂc&ﬁh&? erides;
and to ' - '
b) enhance the unsaturated fatty acid component content of mono-, di- and iﬁ_—giy_c_:erides '
so that the linoleic acid and oleic acid mono-, di- and tri-glyceride content is in total 85%

by weight or more of the whole éomposition.

2. A product as claimed in claim 1 having 30% to 40% by weight of mono-glycerides.
3. A product as claimed in claim 1 or claim 2 having 4‘5% to'SSI% by weight of di-
glycerides. |
4. A product as claimed in any preceding claim having from about 7.5 to about 15 % '
. . . ' J
by weight of tri-glycerides.
5. A product as claimed in any preceding claim havihg‘ a free glycerol content of less
than 5% by weight. | ' _
o/
6. A product as claimed in any preceding claim having a free glycerol content of less
than 2% by weight.
7. A product as claimed in any preceding claim, having a total palmiti_c’ acid and stearic _.

acid content of mono-, di- and ui-gylcerides of less than 10% by weight.



and.to" b) enhance the unsaturated fatty m H onent content of rmno-

di- and tri-glycerides so that the linoleic "m)m"’m d nono-, di-
and tri-glyceride content is in total 85%by of the whol e

conposi tion. 2. - A product as claimed in claim 1 havi ig 30% to 40% by
wei ght of nono- gl ycer| des. 3. A preduct as clained in claim 11@_ S:j,wmn 2
havi ng 45%to 55% by wei ght of di- glycerides. 4. A product as clalned

in any pregedi ng tcémemrifmanog product abootn 6il and ghabmithaving% bgtummdgfattycmd
tri-glycerides. 5. product . as cla| ih an recedi m havi

free gl yce‘f%‘lteﬂé&ﬁt‘@i‘? d?l |a8d drizglygerigos, 3 %@Y’ﬁﬁta %Bé)glycerﬂi 53‘5 i’f’ sa'g lgg"msd
I n any pr gI ycerol content of |ess than 2% by
wei ght . 953}9 %%rgﬁlllljct Hh%{%gl r%%gélan any preceding claim having a total

palmtic a<)| d afrdmsabmat Rf%atni aboab ﬁﬂ%nby Welghb rof -mori-glyeerities ; froppydtout 30%s toof
| ess than 10% I on

pr oduct of a&@vfy ﬁtghﬁ Pf/éég]gf:g ?Rji 3 lg%ﬁt fﬁ&ﬁ@t r ag\'istte‘?}ttﬁgél&ée&@ﬁf el of
mno- )) anda kﬁtre i 448 rdgas Mﬂtﬁ llii{%)\tézﬁa a8l héi- Ok %ﬁgoutgqg%&ae lcoh@fifof

t han 10% t conprises I) froma t o about
50% by V\BI@HE&SDBS%)W“@[QE‘EI’I des, from about 30%to about 60% by wei ght of

di-glycerid and at_ | east 5% by t of tri-glycer ‘i.i% a
linoleic a¥ gemoqhgltetahgqtgragﬁdt/ r?ﬁil‘\ﬁ?ﬂ%éené(ﬂfdn?ﬂ?n di-, d élgcq,q es 4 Jess thare
content ofy @%gge@ag h85% by wei ght; wherein the tot aI saturat ed fatty acid
content of nono- , and tri-glycerides is |less than

— 9. A product as claimed in claim 8 having 30% to 40% by weight of mono-glycerides.

10. A product as claimed in claim 8 or claim 9 having 45% to 55% by weight of di-
glycerides.

11. A product as claimed in any one of claims 8 to 10 having from about 7.5 to about

15 % by weight of tri-glycerides.

12. A product as claimed in any one of claims 8 to 11 having a free glycerol content of -

less than 5% by weight.

~ 13 A product as claimed in any one of claims 8 to 12 having a free glycerol content of

_less than 2% by weight.

14. A product as claimed in any one of claims 8 to 13, having a total palmitic acid and
stearic acid content of mono-, di- and tri-gylc.erides of less than 10% by weight.

15. A process for obtaining a refined glycerol-transesterified corn oil according to any
preceding claim, comprising heating of corn oil with glycerol at high temperature in the
presence of a suitable catalyst under an inert atmosphere with contitmous agitation to effect
glycerol-transesterification, and refining said product by freezing procedures coupled with

separative techniques.



h““~@”EV‘mergh%~_9&_ A product as claimed in claim8 having 30%to 4096by
I g no-glycerides. 10. = A product as claimed in claim8 or claim?9

' % by wei ght of di- glycerides. 11. A pr-oduct as cl ai ned
?ntany @ﬂ@g alns 8 to 10 having fromabout 7.5 to about 15 % by weight

of tri-glycerides. A product as claimed in any one EﬂJZ$¥“W£ 8 to 11
having a free glycerol content of |ess than 5% by wei ght. 13. A product
as claimed in any one of clains 8 to 12 having a free gl ycerol conteﬁ‘:of
| ess than 2% by wei ght. 14. A product as clained i.n any one of cl 5 8

to 13 having a total palmtic acid and stearic acid content of nono-, di-
and6t ri 4Ayfrapsssiegidied o eilssubsaptialty sy, herpinbgfore described avighy sference tr -

ob a refined glycerol -transesterified corn oil accordi'ng to any
précedrng claim conprising heating of corn oil wth gl'ycerol at’ hi-gh
tenperature in the presence of a suitable catalyst under an inert
atnDsphere W th continuous agitation to effe

gl yder olA prosesesthstantially as Bereinbrtere describeg, vgﬁh @fwm Ewnah dezing.

procedur es coupled with separative techniques. . C M s - *
- 8- 100- 77521VVII 6. A 2
transesterified corn oil substantially as hereinbefore described with

reference to Exanple 1. 17. A process substantially as herelnbefore
described with reference to Exanple 1. :

o



