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Prbparties of Cyclodextrins
Part VI." Water-Soluble Cyclodoxtrin-Derivatives. Proparationand

Analysis"*

By L W L. ). Lumuars, 1. L Kools, wsd 1. Hurkmane, Eindhovan (Netheriands)

Inclusion compounds with cyclodextrins in aqueons soluticn ave enly nown in care the included

compound is @ polsr tubsiance; with apolar tubstances only very Wightly solsble inclusion .

~  tomnposnds arx formed.

I arder to be able to make inclision compoands with apoler 1sbssancas in tolusion, bydrephylic

cyclodextrin derivatives bave beem prepared, vir. the carbozyme

Ne-1alt, sbe )~

Jopropylether Na-ssit wnd a mluble spichiorobydrin resin of both o and § cyclodextrin. The
smaleealar weight (apparant void concentrarton, respreisvely) of the deriverives it detevmined

in & mumber of different ways,

{Zwrammenfasung siehe Seite 171; Rbtamé & ls page 171)

Intraduction

Cyclodextring (CD, cyeloamyloses) form crysallised in-
dusion compounds, which are usually only slightly soluble

* in water [1], especially when apolar puesz molecules ure

included. The incluvion compounds with polar substances
are moderately soluble [2, 3], In the lacser case inelusion
componnds fn squeons solution are formed o a rouch
greaver exeent thag jo the case of apolar compounds.

Inclusion compowads in solution differ from the erystallised
inclusion compounds in chat the former are whar we would
call “molecolar” inclutlon compounds, In this case a guest
molecule i3 included In the veid of a CD hose molecvle,
the whole comples being surrounded with water molecules,
On the other hand, the crymallised inclusion compounds

 ute “lagelce” inclusion compounds in which a guest molecule

Is included ia 2 void formed by a lattce, sot by a single
CD molecale. Tn prinziple molecular {aclusion compounds
thould have a steidriometric composition, whereas i 2
laztice inclusian compound the composition is devermined
by satistical factors,

Molecular inclusion compounds aze not formed exclusively
in soludon. The incluson compounds with cyclodexvrid-
cpichlorohydrin resins {CD-E resins), dexcribed by Wieden-
bof [4] also belong to the type of molecular inclusion com-
Py, bovwure ue lactise iy fermaed.

In order to be shle o study molecular inclusion compounds

of CD with polar tubstancer in aqueouy solution, ic was
Becersary to modify the CD molecules in such 3 way that
they could not crysallise, 'The soluble CD-E resins [5]
indecd do not crysmllie and appear to form inclusion
compounds in aqoeous solution, CD Jerivatives in which
polar submitusnte ase Intoduesd sl appear o fulfil our
purpose.

In this paper the preparation of two of these CD dexiva-
des is described, viz. the catboxymethylscher and the
sulfopropylether of both o aad g CO.

* # Dasy ¥ of thie eaviae: Srfivhe 22 (1971), 129,
** Pas of the thests of ). N. J. |. Lapmers, Elndhoven Uslverdty
of Technalogy, Necherlands (October, 1970).

Dia Sadrke 23, Jabrg 1971 I N, §

In sbsequent papers inclusion compounds of thess CD
derivatives in aqueous solution will be described.

Proparations

Soluble CD-Egichlorohydrin Resin (CD-E reria)
The preparation has been described by Wiedenbof ex al. [5],
‘This preparatios is summarized'in Table 1,

CD-Cerboxymethyletber Nu-Sale (CD-CME)
"The preparation is performed In analogy t0 the preparation
of amyloce-CME described by Husemann and Kafke (6],

Materialn

a and # CD, rested for purity [7, 8).
Moapdhloro-acetic agid: Merdk, zur Synthere
NaOH: Merdk, pa.

NaBH,: Fluka, purum.

Hydrodhlorie acid: chem, pure,

Merbanol: chem. pure.

Methanal (for sacond precipitation)s Merdk pa.
Wates: twice distilled.

a or J CD, warer, 2 30%y N2OH solution in ‘water and
NaBH, aro bomogeniscd nt BD®C (see for quantities
Tablg 2). While stirring a hot 50% (w/w) solution of
monociloro-acetic pcid 1 water 15 gdded. The wlsuwc i
kept at 80°C during 45min. Then it is cooled and by
adding concentraved hydrochloric acid the pH is lowaered
to 9 (pH indicawr paper), Methanol is added in such &
quantity thar on forther additon no more previpitate is
formed. The precipltate is fltered and dissolved in water
(5¢%o solution), Pure methanol is sdded until no more
precivitate is formed. The precipitawe iy Slered and dried
at 90 °C ia vatuum.

CILSulfoprapylether Na-Salt (CD-SPE)

CD-SPE is prepared analogously v amylose-SPE [8].

Materials:
Fropaneniltane: Jhell, develupicus disanivala,
Oxhers: scc preparation of CD-CME.

167

g

.I‘E'HE?"‘.'.'.‘_."..‘!'-.E'I'.'!"f:";"_ﬂ"“f',""}f.‘:"":‘:l'.ﬁ:m Hdmmmpﬂf" :'i R, SV, -

e B A EITLL T Y Y Y O Y P SR P




Table 1. Preparston ef Soluble CD-B Resins.

co HO MrOH16%

NaBH,

g —E ] mg | 8 in @
alD 9 5 16 2 5 3 7} a—E25 solub
3cD 9 10 16 0 15 50 20 #-B15 solub
* cplchlarahydrin,

5
« CD 50 450 250 " 100 0%, e CMES
ACD % 45 s 150 0% _BCME*

* o-CMB 1/i-w5 in Laswes’ thesin. .

= SCMB 332 in Lewwwss’ theais,

The teaction is pexformed at 30 °C upder aitrogen. CD,
water, and & 40% NeOH solution are homogenised, While
surring, warm, molten propanessitone is elowly added
doring the reaction time of 3h. Then, with concentraced
hydrichloric acid, the pH is lowered w 9 (pH indicator
paper). With methanol, the product is isolated ws in the
case of CD-CME.

Analysis

The aim of the analinis of the prepared CD doivarives
to find a mean value for che molecular weight or the AVC
(Appareat Void Coneentration: mele CD void/g CD-E resin)
{5). We vnly determine 2 mean value of M or AVC, re-

" membering thar undovbredly mixwres of derivatives with

different degrees of mbstution are present. We have

*" applied a oumber of different methods of analysis:

A. Hydrolyiis and subsequent oxidation.

. B. Inveraction with m-chlorobenzaic acid,

C. Determination of Na and €l (In CD-CME and CD-
SPE),

D. Derersvination of sulfor (ia CD-SPE),

L. Titravion of saltgroups with HCIO, in HAc (in CD-
CME).

Furthermore, 20 IR spectrum of §-CME and § CD has been

made. It hag also bem shown thar the derivatives are free

from methanol. This hes been done by analysing an aqueons

- solntion gaschromatographically.

We shall pow discusy the methods of analysis and give the
resules of cach method, Finally, the resules will be corabined
and 4 final value of the molecular weight {or AVC) be
determined,

Table 3. Prepunsilon of CD-SPR,

A. Rydrolysis and Sxbraguens Oxidation

The method consits of hydrolyss of the CD derivadve
followed by oxidation (after the method of Willstacer and
Schudel [9), hypoindice oxidation) of the glucosc-residus
derivatives formed. The method had alveady been described
by Wiedenhof et 2!, [8).

It has been Found thac varation of neither the time of
‘hydrolysis (5 b or longer) nor the oxidetion time (20 min or
longer) had any significant influence on the results (sen
thesiv).

Furthermore, whes applying this mmhed w e asd S CD It
i3 found thay the determinadon is about 10%y we low with

‘respect w the theoretial gluoone convent of @ and § CD.

This Is not sueprising because it ie known thar when the
original concenteation is low (0.01%), the sugar is Felly
krydrolysed, without appreciablc vide reactions {101, bue o

‘Tahls4, Reslis of tho Hydrolyls and Onidatlon of €D end in
Destratives®.

e vabues
OO (degteative) | % found molecatar AVC- 108
wweight
= CD (0.4 £+ 1L.0)% m
o B0 & 0.5% | 1134
=-E25 yolub 594 4. 0.17
f-E1 solnb 6,04 = 0.4
uCMB 1138 4 41
JCMB 1837 L 29
«SPR 130 4 50
BSFE 282 4- 40

* The uncertstatics nre determined ot & lsvel of significince of 959
in Studor's 7 distsibotlen. Esach mean value iy obtalasd lrom o

scries of 5 to 10 memsurcments.

=) H0 NaOH 40%

peopane mbove

Die Sticke 2. Jabey, 1971 [ Ne. §




 Lirde glocose is found [9], whereas when the original con-
centrmtion is high {1%/s) the augar is not fully hydrolyeed
[10] while the oxidation of the glucose is complete [9].

The résules are givén in Table 4.

B. Interaction wit m-Chlorokenzaic Aad (MCB)

'Thiy method ir founded on the linear increase of the solu-
bility of MCHB in water st increasing concencrarion of CD
[11], by whih ea [acludon compound In solution is
Lurs asnnds

If the sability of the inclosion. compound is independent
of the natore of the derivauve, then, st a given concenera-
tion of CD (molefl) and the same concentration of a CD
derivative, equal amounts of MCR will dissolve. The toml
copcentzation of MCB can be measured spectrophotomerri-
ally.

It appears thac the wavelength of the absorbance maxmum
of MCB in solutions of CD (derivatives) is independent of
the nawre of the CD (derivative) when at least che solu-
tions are buffered at pH = 1,2. MCB i5 then almosr exclo-
sively present in its undissociated form (pK =3.92 at
25 °C).

However, the valoe of the absorbance ar it maximum is
dependent on the namure of the CD (desivative) (e
Table 5).

Table 5. Valoes of the Absorbenes a¢ 203 nm of Gabamied MCB
Solutions (20°C, pH 12) Contzining 10~ pol CD-voldsfl,

CD (dexivaeive) absorhance
none 1.0
«CD 111
a-CMH 110
a-5PE 1.10
eB25whb - 1.06
BCD 059
jcoMB 1.05
f-SFE 1.08
JFE15 solob 108

Therefore, the resvlts of this method should be interpreted
with carc, cspecislly when the values of the absorbance in
derivative solutions- differ much from those of the corre-
sponding CD (Table 5; a-E25 solub, # CD denvanives).

Expevimental

Different amounts of CD (derivative) in the range of
25—50mg and 20 of buffer solution (bydrochloric acid/
KCl; pH 1.2) are waighed into vials, Abont 50 mg MCB
ir added and the visls are sealed and equilibrated during

/E4

16-~20H ar 20.0 °C. The abrorbance of the supernacant iy

measwred in 2 1 mm cell against the smo concentration of
CD {derivadve) in buffer soludon ar 283 nm on o Zeziss
spectrophotomeétdy PMQ IT with double monochromator
MM 1

The graphs of CD (derivaiive) concenvration against ab-
rorbance show linear relationships, the slopey aad cecuracle
of which can be calenlaced ac has been done In che appendix
of lie. 12.

Resuits
In Tablc 6 the calcolated slopes of the interaction isotherms

are thown. The molecular weight (AVC, respecively) has - '

been calculated from che slope of the interaction isotherm
of a CD (# CD, respectively) and those of the :omlpond-

Ing derivarives:

ec CDline .,
sluiug-dmun Tine - *72 (1334)

C. Déermination of Na and Gl

The chlorids content measures direcely the amount of NaCl
wil] present in the CD derivative. When the toval Na con-
tent it determined and eorrected for Na, present as NaCl,
the degree of substitution can be calculated §f all sub-
stituents are present in the Na-sale form. Therefore, o solu-

tion of CD derivatives is also tlerated with alkali o deter--

mine the content of substituznc prescat in the acid form,

Experimental

Determination of chloride:

Thlt {3 2 specordphgromerrde micru-dewerubnive, A CD
derivative soluten ic added co 2 solution comtaining Fet*
and HgSCN. The CI- ions react with HySCN snd che
Uiberated SCN- fons form a colovred complex with Fe¥*
(see Lit, 13, page §09). NaCl solutinng of appropriste con-
centrations are used 29 standards,

Determination of Na:

In & CD derivative solution of known concentration the Na
wutent I3 nwasured with o femo photamotar. MaCl roluw
tions are used a5 standards.

Detamilnation of subssivuencs in acid form:

A solution of CD derivadive is titrated with 0.1 N NaOH
frotg a microburet against phenolphralein.

Table 7 summarises the results.

D. Determination of Sulfur in CD-SPE

The sulfur conent s detctmined by complete oxidation to
sulfate, followed by a sulfate determination. From the

Table 6. Slopes of the Intaraction Isotherms and Calenlated Malecular Weights (AVC).

..
—————n . N

—rran
e

slope of intcraction isotherm

CD derivative regr P T MAVD)
=CMB 00T L 48% 0.0948 & 38%, 1156 &= 710
«-SPE 0.0648 + 16% 0.048 L 3.6% U2+ 5
«E25 solub 0.0607 4 5.1% 0.0948 1+ 3.6% (659 & 0.41) - 10~
SCcHE 0.0476 £ 50% 0.0703 3+ 8.7% 1675 + 168
ASPE 0.0343 & 449, 0.0669 & 6.9% 212+ 182
B-E15 solob 0.0507 4 11.0%, 0.0703 .19, (6.36 - 0.85) - 10~

Die S1arke 23, Judreg. Y9711 Nr. $
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'I';ble T. Duumimlono.f:(- pclolwbidnmtinl;idfm). 8 (= degroe o substiation per CD moleculs), M (= molocaler weight) ond

NaCl Content log CD-CME and (D-SPE.
0 deslvadee weight % MaQ x 5 M
«CMR 4T 404 0.0025 ' 250 3 021 1304 £ 17
=-SPE 274 L 02 - 31pL035 M+ N
e 0.00 1 0.05 0.028 3.2 + 0.7 105 % 14
psvE 038 &+ 008 645 L8N 2064 4 102

sulfur contcor the degree of substitution and the moleculdlr
weight have been calculared The resulus are shown in
T!bie 8.

Teble 8. Datemlnation of § and M for CD-SPE,

CD derivative | wulfur amnt S M
)
parsy 5.63 1 04 Doa 4, h 1k 0! + 22
p-SPE 1022308 | 66831044 | 20646

& See Table 7 tor oplananon,

B, Thraiton uf Selk Qiumps in OD CME with HCIO, i=
HAe

By thit merhod rthe substicuents in CD-CME in the Na-salt
form are vrrated with HCIO,. In acede acid the CD-
CME" jon is 4 $trong base aad can be ticrated with HCIO,,
which in this solucion is & swrong acid. It bas been shown
that eddiden of pure CD to the CD-CME solution bas 1o
influence on the result of the ttration.

Experimental

A quansiey of dry CDCMF ix disnlved in 10ml Hig and
1 ml water by heating, The solution is poured into 2 volu-
mettic fask of 25 ml and diluted 1o the mark with HAc
A solutien of HCIO, (0.1 N) 18 standardiscd on a 0.02N
golurion of Na,CO;, in HAc,

The titration is earried out in 2 Radiomerer ttration equipe-
ment provided with a tunigraph and a burer of 2.5,
5m) of the CD-CME solution has been titrared, The titra-
tion vessel iy provided with a glass elecrode and a calomd
electrode, The equivalence paint is found from the titration
curve,

‘The omsount nf enhrtirusney in the Na-salt form can be
calculated from the resules of the ritravion, The substituents

in the acid form are known from method C,
Table 9 shows the cecults.

Table 9. Detenrdaation of S and M fos CD-CMA.

CD-dexlvative 5e M
u-CMB 3024008 121343
pCMB 340 3. 0.02 C 143642

* Sce Table 7 for explanation,

IR-Spectrum of § CD and §-CME

From the results of the dererminations of the molccular
weights of the CD-derivatives it is clear that in the cate

170

of f-CME the resulcs do not agree wivhin the limiw of error
(Table 11), It is possible that a byproduct hos been formed:

R~0-CHy~C€00 + Cl~CH,-C&J0 ~

0
n._o-m.—c-o-cn.-cs: 06 + a9
~CME with * 1
in whih B —~ 2N 4 v wlyul

When aporotisble amounts of “polytails” are present in
A-CME, they should show up in the IR-zpectrum. Ligure1
shows the IR specera of §CD and -CME.

IS
;ﬂ\/r ™

(=]
e D MO0 KK WD W
wavehusber om™!

Figure1. IR specrra of A: # CD; By J-CME. KBe pellots.

g i—x

In Table 10 some charnctenisoe bands arc enumerated.

Table 10, Same Bends of the IR Specten of Figure 1,

wave mmber Inteypretstion of barde®
(em™) = A-OME
700 7601 950 regose-sing vibraton
10001183 00{0: Eix, § LA sty. glyesuldic bond;
OH bend.
13001380 CH del.
130 - CHdeL |
1410; 1500 — CO;- .
1620 OH bead, -
. (in wazer)
anna . CH sir.
J400 Ol-lllu.
“Seaalso Lit. 8.

In che spectrum of 2-CME the sdditional bande of CH
def. and CO, str. otiginate, o all protubiliey from iw
substituents, Furtbermare, dic Wasencisgs bauds of 2 £D
have been retained in the A-CME specarum.

Dig Stdvka 22, Jabrg. ISTTt Ne. ¥




 Table 11, Survey of tha Determinations of the Malecular Welghts (AVG).

mgthod A B c D B
€D derivadve .

o-LME 1384 4 ’ 156+ 70 1204 & 17 1213 4:3

«5PB n24+5% 1422 3. 17 1431+ 51 1301 & 22

«-E25 yohib (584 L 017 - 10 {6.59 £ D41} - 10~

pCME 1537 £ 25 1675 & 168 19+ 14 %232

£5PE 25 4 4 . 222 + 142 2004 4 102 2006 £ 43

J-B15 solub (8.04 4 0.34) + 104 (638 < 0.8%)« 104

However, no estergronps (which should be present in the
“polymils”) are detecrable; otherwise additional bands
would have been present in the f-CME spectrum at 1750
—1800 e and at 1200—1300 cm™, -

Becaute methnds C and B give resolts which ugniticantly
differ from methods A and B, minor amoupny of “polrtails”
thould be presemt in A-CME. Thui not too much value
should be attached to the reselts of methods C and B,

Resulta ]

In ‘Tshle 11 o survey of the determinatons is given, The
mean molecular weight (AVC) has been caleulsted by
counting method A twice, mathod B once and the mean
value of methods C-E also once. ‘This has been dona be-
eause muchods A and B give directly the amount of CD
voids, while method B is less peliable, whereas mechwds C-E
give the quantity of substiruents and take no account of
possible “polytails” (especially in the case of 4-CME).

Table 12 Momn Valua of the Malecnlar Welghty sud AVCa,

CD daivative M (AVQ
wCtill M40 L 54
~5PE - 1288 2 76
@528 solub (609 & 108 104
pCME 154 + 169
PBSPE 24 £ 18
{815 solab (6.55 & 0.47) - 104

In Table 12 the values of the molecular weighes and AVC's
thus calculared ara shown. When calculating mean molec-
ular weight using a different weighing procedure, the
resolts aco affected to only a very tmall extent,
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Zussmmentfaseung
Di¢ Elgenschaften der Cyclodextine, VI Tl Wanerldsliche

Oycladmirindorivate. Horstellong wnd Arslyer. In mifviver
Ltung sind zur selche Eimschlufverbindwngen mit Cyclodextrinen

Die Stirks 23, Jabrg. 1971 [ Ne. 3

bthomot, bei demen die cingeschlosnens Verbindung eine polare
Subntans ln. Mic wnpelsren Substanyen werden nur by leidhe
i5sliche EinschluBuerbindungess gebilder.

Um in der Lage ru srin, BimchluBverkindungen mis anpolaren
Substanzen in Lasang heremstcllen, wwrden bydropbile Cyelo-
dexsvindci veis Jm;uulh. nduidh Jixy Naorriveualasr der Cre.

boxymathylathery und drs Swifapruyylasbers sowie cin lailides
Epichlovhydrinktra des a- and des S-Cyclodaxtrins, Dar Moie-
kslargewicht, bxw. die scheinbaye Hobiraxmbkongeniration der
Devivate lfi: sich asf versdhivdenm Wegen bestimmen,

Risumé

Propriftds doy eyclodrtirines, Parde VL Ditivds da cyclodex-
srines hydrosalphlet P tion w snddyse. Les comporks
Finclusion avee los extrints an rolution dquesss me sont
connus gue lovagae le constitmant incly ers wne subitance polaire;
dos comporis dinclurion tris pex solubles sant formés & partir de.
tabstances apolairen,

Afin de pouvoir Jormer der comparks dinclusion svec des 1ub-
stances apolelrs e polution, des dévicks hydrophilu de cyclo-
dextrines, 4 sevoir las seli de sodivm dus carboxymithylitbers, &t
der salfopropyliihers durl que der rbsinei solubles dépicklioro-
bydrine de a- et §-cycladexirine ont ksk pripurés. Le poids moli-
culairy de cvs dbrives (concemsraiion apperewte do ewvith respec-
tivement] sont désermink par différentes technigner.
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Note

Thin-layer Chromatography of Cyclodextrins

By Ken'ichi TAKE0, Yétaro

Koxpo*® and Takashi KUGe

Dupartment of Agricultural Chemistyy
Kot Pryfectursl Univarsity, Kvoto
Reteived October 27, 1969

The cyclodexirins are a aeries of homologous
cyclic oligosaccharides obtained from starch by
the action of Bacillus macerans amylase. In
the dextring a-, f-, and r-dextrins are respec-
tively composed of six, seven and eight D-
glucopyranoses that are linked at z, 14 in
a cyclic formm. The dextrin exhibit a unique
character to form inclusion compounds with
a wide variety of organi¢ and inorganic com-
pounds, in which a single dextrin molecule
provides holiow space available for the inclu=
sion of puest moleculer,

In the course of the studies on the inclusion
complexes of the dextring by means of gas
chromatography,” polarography” and X-ray
diffractions,”* a simple and rapid procedure
has been required to characterize the dextrins
produced during thc B. macerns enzymolyais
of starch and to check the purity of the
individual dextrins,

Several chromatographic techniques have
been deseribed for the separation of dexteins,
Cramer # al."* succceded in separating o-,

* Preseic address: Department of Agriculuml
Chemistry, Kyoto University, Kyoro.

1) T. Kuge and K. Taken, Agr. Biol. Chem., 33,
753 (1968). :

2y T. Kuge and K. Takes, Abstracts of Papers for
the Annual Meeting of the Agricultural Chemical
Society of Japan (in Japencsc), Nagova, April, 1968,
p- 5.

% K. Takeo and T. Ruge, Azr. Biol, Chem., 33,
1174 (1568),

4) K. Takeoand T. Kuge, Abstracts of Papers for
the Annual Meeting of the Agricultural Chemical
Socicty of Japan (in Japanese), Tokyo, Aprnl, 196%,

. 66, )

’ 5) F.Cramer and D, Steinle, Ann., 583, 81 (1535).

§-, 2nd r-dextrins by tircular paper ¢hromato-
praphy. This method usually requires an
irrigation period of about 20~25 hr to permit
tbeir isolation. On the other hand, Wieden-
hof”' reported the separation of dextrins by
using the technique of microchromatoplate
developed by Peifer.” However, in this case,
no description has been given for the separa-
tion of r-dextrin.

Becawse of the long sepacation time in
paper chromarography and of the lack of the
method for the separation of p-dextrin in
mictochromatoplate, both methods do not
secm to satisfy our requirements. According-
ly, conventional thin-layer chromatograpby
wat examined for cfficlency in scparating
dextrins. The thin-layers examined wee
Kieselguhr (Kieselguhr G, Merek), micro-
crystalline cellulose (Avicel SF, Funakoshi
Chew. Co. Ltd.) and silicagel (Kieselgel G,
Merck). All the plates werc prepared in the
usual manner to give a thickness of 250,
Both the plates of Kieselguhr and silicagel
were allowed to stand At room temperature
for 1 hr, and placed in an oven at 110°C for
30 min and then stored over silicagel in a
dessicator, The plates of celiulose were dried
overnight in the air and used without further
conditioning. The following solvent systems
which are commonly used for the separation
of linear oligosaccharides were examined
in variows proportions, i.¢., n-butyl alcohol-

6) F.Cramer and F, M. Hengiein, Chem. Bir., 91,
308 (1956).

7) K. Wiedeubol, f. Clromateg., 13, 100 (1064).

8y J.J. Peifer, Mikvochim. Asta, 352, 529 (1962),
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Thin-layer Chromatography of Cyclodeatring :LL]

cthyl alcohol-water, n-butyl alcohol-pyridine- (4:3:9 by volume) and (II} Kleselguhr layer

waler, n-butyl alcohol-placial acetic acld-wuier
and n-butyl alcohol-isopropyl alcohol-water,
etc. Three~five pg of a pure dextrin or
about 20 ug of & mixturc of the dextrins were
applied to & strcek on the plates and the
plates were irrigated in an ascending manner
in a glass vessel with fresh solvent without
prior equilibrium. The irrigation was continu-~
ed until the front of the solveat ascended about
10~18¢tm from the original point. Afver the
completion of the irrigation, the plates were
dricd on 2 bot plate and detection way made
DY spiaying LV wwedaadlic indina rolution
Distinct colors developed  instantaneoutly,
that is, violet for e-dextrin, yeuow fn p-
dexirin and brown for y-dextrin, ‘This method
made sipultancous detection of the individuat
dextrins possible in a short tize.

After trying varnow comblustivas of the
thin-layers and the solvent systcms mentioned
above, the following two combinations were

foond to give good results in ssparating
dextring; (I) micruciystalline cellulogse layer
with a<butyl alcohol-cthyl alcohol-water

e
10p

Frimt

~ |0rigln

1
= V&5

L]
c

Pw. 1. Thin-layer Chromatogram of Cyclodextring
on Microcrystalline Cellulose.

Solvent system, mbutyl alcohol-ethyl aleohel-
water (£19; 3 by volume); (A) e-cyclodextrin, (1)
B-cycledexirin, (C) y-cyelodextrin, (D) mixtore of
a- i~ aod r<cyclodexcrine,

wiils -butyl alochel-sthyl s)rnhakwater (§:3:2
by volume), When the combination (I) was

om —— IFrent
0F
L ——y
o [
-m
0 A B T D Origin

Fra. 2, Thinlayer Chromatogram of Cyclodextrins
on Microcrynialline Ocllulose Obtatned after ‘L'wice-
repeateid Irrigations,

Solvent system, n-butyl alcoholethyl alcohel-
water (4:83:3 by volume); (A) a-cyclodexirin,
(B} Bcycludeain, {C) r-cyelodexirin, (1)) mixture
of a~, £, and pcyclodextrics,

em s
1k — ——— ~=— | Front
-—
- . F
L D R Drigin

Fic, 3. Thin-layer Chramatogram of Cyclodextring
on Kieselpubr G.

Solveat sysiem, n-butyl alcohol-ethyl alcohols
water (41 3:2 by volume); (A) a-cyclodextrip, (B)
p-cyclodextrin, (Cy rcyelodexirin, (D) mixture of
a-, 5-, and prcyclodexering, -




956 -

used, the results obtained were valsfactory for
the separation of the dextrina as shown in
Tig. 1. Tha individunl lextrins were resolved
in sharply defined bands without tailing, The
time of the irrigation was about 4hr, Irtiga=
tions repeated rwice with the same mixture of
the solvents by a multiple ascending technique
gave betier resolution as shown ip Fig, 2.
Thus, the Rf values considerably increased.
Whea the combination (II) was used, irrigation
was completed in a short rime of about 1.5hr,
The chromatogram obtained is shown In
Fig. 3. In this cuse, separation was mither
poor and the spots were less sharp than when
the combination (I) was used. However,
cach dexttrin can obviously be distinguished
by inherent color formation with iodine
spray. In both the cases of (I) and (IT), there
is no interference for the detection of the
dextring with linear oligosaccharides which

K. TAERo, Y. KoNpo and T, KGar

may slen he produced during B. macerans
enzymolysis, since the oligosaccharides only
form a very faint color with iodine.

Attcmpts to separute thy Juxtrina by the
we of silicagel were unsucecessful due to
appreciable tailings of the spots regardlem of
solvent systiins.

The above ecxperimental results qow
dcmonstrete  the usefulness of thin-layer
chromatography for the separation and
identification of the dextrins, The presemt
procedure has the advantage of shayp rcsolu-
tion as well a3 speed ay compared with paper
chromatography. It may be said that the
combmation (I) is most suimble for the
checking of the purity of the individual
dextrins, and that the combination (II) may
be belpful for a quick cheek of the ap-
pearance of the dexiring during. the enzy-
molysis of starch by B. macerans amylase.

{Agr

acic
of «
oft

catl
an

por
hay

nal

arc
or
gle
aci

th—» (H §



-

T . 4 A \j:f;'<2§>§
" Subject: [Fwd: Re: Do we have this...) .
From: Jeannette S Manello <jeannette.manello@bms.com>

Date;: Wad, 27 Qct 2004 14:25:02 -0400
To: Debra Wojcik <debra.wojcik@bms.com>
CC: Mary Laskow <mary.laskow@bms.com>

Debra,

Licted below are the abatract from Derwent WPI for the accession number you

14;gnd and alsc tha abgtract Irom uneuwlial ALsiiecls for the ¢corssoponding patent
number -

If this is not what you were looking for, please call me to discuss.
Regards,
Jeannette Manello
ext 4846-LV

L1l RANSWER 1 OF 1 WPIX COPYRIGHT 2004 THE THOMSON CORP aon STN
AN 1288-073862 [11] WPIX

TI New compsn, with negligible toxiecity - contg. water-insol. or slightly

\ soluble pharmacologically active matter and glucosylated branched
cyclodextrin.
PA (SAOC) SANRAKU QCEAN €O LTD
- PI  J2 63027440 A 19880205 (158811)* 7
PRAI JP 1986-168015 126860718

AR JP 63027440 A UPAB: 15550117
Comppn. in which a water-insol. or slightly acluble pharmalogically active
matter and glucosylated braoched cyclodextrin coexist ls new. Pref.
water-insol. or -slightly soluble drugs are ¢.g. fat-soluble vitamins,
e.g., vitamin E, K1, K3 and D3; steroid hormones; nonsteroid series
antiinflammatory agents; central nervous system depressing agents, e.q.
phencbarbital or nitraepam; cardiotonic agents, e.g. digitoxin or digoxin;
water-ingol. antibiotics, €.g9. griseorulvin; wiu. The cycledexktrin oam be
produced from the cyclodextrin gemerating soln. by sepg. methode, e.g.,
solvent pptn. column chromatography with various resins, ultrafiltrationm,

_ or reversa osmosis. The soln. can be prepd. by reacting cyclodextrin

glucanotransferase with starch or its hydrolysed matter at 50-70 deg. C,
PR 5-10 for 18-72 hra.. The Inclusion of thereby obtd. c¢yclodextrin with
the drugs can be carried out as follows. 0.3-2.0 pts. of water are added
to cyclodextrin to knead; an equimolar amt. of the drug is added to the
kneadad cyclodextrin to knead by stirring for 0.5-several hrs.; and

- kneaded mixt. is freeze-dried and made into powder to obtain the compsn..

. USE/ADVANTAGE - Glucosylated branched cyclodaxtrin is highly soluble
J in water and can improve the solubility of insol. or slightly soluble
drugs in water. It has almost no toxicities, a.g. cythemolysis.

ANSWER 1 OF 1 HCA COPYRIGHT 2004 ACS on STN

110:121385 HCA

Pharmaceutieal compositione containing glucosylated .alpha.,

.beta., or .gamma.-cyclodextrines to improve water-solubility of drugs
PA  Sanraku Co., Ltd., Japan

IN Koizumi, Kyoko; Okada, Yasuyo; Kubota, Yoko; Utamura, Toshikeo

HEZE

PATENT NO. KIND DATE
PI  JP 63027440 a2 15860205 <--
PRAT JP 15986-168015 19860718

AB  Glucosylated branched cyclodextrins are compounded with water-insol. or
sparingly water-sol. pharmaceutical agents to improve their water-soly.
and biocavailability. Hydrolyzatea of potato starch were treated with
cyclodextrin glucanotrangferase and glucoamylase to give
6-0-.alpha.-D-glucosyl-.alpha.-cyclodextrin{i}, §-0-.alpha.-D-glucosyl-

fofl 10/22/2004 2:4



.beta.-cyclodextrin(II}, and 6,6'''-di-0~.alpha.-D-gluccoeyl-.beta.-
cyclodextrin(XII). The water regured to dissolve 1 g of I, II, and III

B was 1.1, 1.0, and 0.7 mL, resp.; however, 5,7, 53.3, and 3.6 mhL of water
wags needed to diesolve .alpha.-cyclodextrin, .beta.-cyclodextrin, and
.gamma.-cyclodextrin, resp. III and estriol in a mole ratio of 1l:1 were:
added to a physiol. saline goln. and freeze-dried. The freeze-dried
powder and lactose were tableted and the tablet was dissolved in water;
the water-soly. was detd. to be 2,606 .mu.g =striol/mL, compared to 32
.mu.¢/mL for the control tablet comprising estriol and
.alpha, -cyclodextrin.

----=--- Original Message =-------
SubjectiRe: Do we have this...
‘pate:Wed, 27 Qct 2004 14:09:04 -0400
Organization:Bristol-Myaers Squibb Company
ToiJeannette S Manello ¢jeannatte.manello@pms.ccms
Referencas:<417FDQCL. 90402026bmy. com> <417PDC75.4010206@bms . com>

a

She is looking for AN73392, Week 8811. If that is not enough information, yes, can
you kindly contact her?

. Appreciate it -
Mary

Jeannette £ Manello wrote:
The client may be looking for a specific abstract. We have this available via the

Derwent WPI online and also via Derpict. Do you want me to contact her to see what
she la laoking for specifically?

Hi Jeannette -

1

I Mary Laskow wrote:
l Do we have this reference electronically?
1

|

i

Thanks,
Mary
e ~~ Original Message --------

Subject:Photocepy Request Form
Data:Wad, 27 Oct 2004 09:37:39 -0400 (EDT)
From:debra.wojcik@bms. com

.‘ ] To:lawrenceville . librarygbms.com
}

CCidebra .wo) Cikubms . vun, ety . lagkowebms, oom

hobooepy Dacqueps Rarm ' '

Keguudl Tiavhlag Wambexs DOGA0041037N9717219
Date Submitted: 10/27/3604

Requestor Information

E-Mail Addresa: debra. wojcikabms . com
Name : Debra Wojcik

Copt Center Code: 9590523

8ite Lawrenceville
Location/Mailcoda: D33-07

Telaphone No.: 609-252-5520

2 af1 . 1012772004 2:45
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I, CATHERINE DiCOSTANZO, Clerk of the County of Mercer,

STATE OF NEWJERSEY,

County of Mercer 5.

Do Hereby Certify that % ¥ W .
Esg., whose name is subscribed to the acknowledgment, proof or affidavit of
the annexed instrument, and thereon written, 1s and was at the time of

taking the same, a Notary Public in and for said State,
dwelling in said County, commissioned and sworn and duly authorized by
the laws thereof to take the ¥roofs and acknowledgments ol deeds or other
instruments of writing, and affidavits to be recorded in said State, and that 1
am well acquainted with the handwriting of said official, and verily believe
that the signature is genuine,

Further Certify that impression of Seal of Notaries Public not required by
law be filed in my office. = -

In Testimony Whereof, | have hereunto set my hand and affixed the seal of
said County and Courts, at Trenton this g T — * dayof
A.D. nineteen hundé and'?z‘n,d o v




PODER

Ya (nosotros)

%‘g;;l'clllldom en

‘Nombrolamos} a: RAMIRO CASTRO DUQUE y/o
_HECTOII GOMEZ MEJIA, de Bantaté ds Bogots,
lomhm, spodersdos verdederos y legales con pader
aeclel, amplio y suficiente. -para recabar de las
:Qlicinas y autoridades colombianas administratives,
.dudiciales y de poliela, en cusiquier instancia o recurso,
Al‘pbtenclm de patentes de invancién, registros de
089, disaefios industrisiss, modelos de utilidad,
jpp&lﬁm de nombres comerciates y ensefins, registros
§ darechos de autor y contratos sobre ios mismos,
thpncmn de certificedos de obtentor de variodades
yagotaies, as/ como sus prdrroges, renovacionss,
clones de traspaso, cemblos de nombre y/o
fomiciiio; elaborar, tramitar y registrar contratos de
.',. nneia y licencias de cuslesquiera claces; Intervenir
mo demandante o como demandado en cusiquler.
t‘% lllncla y recurso ante cualquier juez, corporecidn,
uncimano publico o autoridad en ecciones judiclslas,
admlnlltrlttvu y de policis talens como: opoasiciones al
.r&iatro de marces; acciones de caducidad, cancelacién
¥-pulided; accionss reivindicatories, acciones derlvadas
;ﬂg la obtencién o explotaclén de licenciss; acclones de
ampetencia desleal; demandas penales; acclones de
t maizacién de perjulcios, reclamos y obssrvaciones
‘a qllcutudu de patontes, disefios industriales, modelos

. do utliidad, en el ejerciclo de medidas cautelarss y en
{886 acclones o medidas similares.

icitudes,  formuler ‘descripciones,  enmlendes,
: tas, declaraciones, oposiciones, cancelaclones,
tp yudes, apelaciones y reclamoa; pagar- Impuutal
_n\n Y gravémenes prescritos por (a ley; renunoter’ o i

recibir tode clase de documentos y valores, dando el
scargo respectivo, vy, en general, para dar ante diches
autoridedes todos los pasos neceserios al. efecto
.indicado vy tomar todee las medides que creyersn
~.Apnducentas ol resguardo de mis (nuestros intereses),
- Rn.todas las demds hcultcdn legales nocesarias.

}8910.. poder comprande la facultad de ratifioar o
. oopfirmer en mi (nuestro) nombre lo sctuado :
‘,] apuitad de deslstir, transigir, comprometariny
[Itulrlo en todo o en parte y revocer suejit
girlismo nombratemos) a: RAMIRO CAS
ylo 'HECTOR GOMEZ MEJIA, domiclliadol l

. Garrsra 7 No. 18-58 Piso B, mis {nuastos) apbdecadesnin cﬂhﬁ ;|- B
ln ‘Colombia, con facultadu para reclbir notif ac&m,mmd Myrint

Bn d & Castro

BANTA FE DE BOGOTA - GOLOMBIA

te efecto, lo(s} faculto(amos! para elever -

{stir a derechos concedidos o enéurso de concesién;

Camresta do @8
Eﬁwm""‘

POWER OF ATTORNEY
| {we)  BRISTOL-MYERS SQUIBB COMPANY

domiclled in
Princeton, New Jersey, USA

Hereby sppoint’ RAMIRO CASTRO DUQUE and/or

- HECTOR GOMEZ MEJIA, of Santafé de Bogots,

Coiombla, my (ourl trua and lawfull sttorneys with
spacial, ampla and sufficlent power to obtain from the
Colombisn administrative, judicial and police offices and
authorities, In any Instance, privileges of patents of
invention, ragistretion of trademarks, industrial designe
and utility models; reglstration of commercial names
and emblems, registration of copyright and contracts
relgted thereto, carrificates of obtainers of vepetabiss
varieties, as wall as extensions, renowals and recordal
of assignments end changes of nama and domiclle
related to the abova; to prepsre, prosecute and rogister
licanses of any kind: to act as plaintiff or defendent In
any Instence or recourss, and before any judge,
corporation, public officla! or euthonty in- ]udlclll,
administrative and police actions, such es: oppositions
1o the reglatration of tredemarks; caducity, cancellption
and nuliity aections; claim actions derived from the
obtaining or explotation of licensas, sction-of untair
competition; penal domands, actions of Indemmitiés tor
damages: claims ofr observations on patent
applicetions; models, industrial designs and utllity
modeis; in the exercise of preventive musum' and In
other actions or gimilar proeoldlnun

P

To that effect they hereby empowered to file

. applications, formulate descriptions, smendments,

protests, declarations, oppositions, cancellations;’

o ,nullities, appesie and claime; to pay texes, quotas and

5 geessments prescribed by law, renounce or waive the
nghto granted or in the process of granting; to recelve .
all kinds of documents and valuables, giving the
respective release of receipt, and, In genoral, to teke .
before sald authorities the nacessary steps to such. o
effact, and any messures thet they may desm pertinent . -

to the safsguard of my {our) Interest(s) with all tho
other gednesary legel powers.

1.!; includes the faculty to ratify or confirm
F*Hettie and compromise on my (our) behelf, and
s =i A\ e this power In whole or in parft bnd to
a tltutlons. At the same time | {We)" heretty
Lo IRD CASTRO DUQUE wnd/or ‘HECTOR
;‘- IA, domiciled In Carrera 7 No. 18-88, Piso

arnayls) in fact, with powers to racelva

Grented and signed in Princeton, New Jersey, USA-’

Si??‘f“‘.“f‘ BRISTOL-MYERS SQU?BB ‘_ COMPANY
Nlmoi b )} c
Title tepien B. Davis

Associate Counsel Patents
,



CERTIFICADO NOTARIAL (SOCIEDAD)

l.""

Hby de de

perstnalmante comparecld ante mf

e lqi'.'llm conozco y de gquisn me consta que firmé el
anterior documento debidamente juramentado declard
ydljo que 6l es

o,

§diMeded legaimente constituida para un perfodo de
duracién que aGn no ha terminado que el daclarante
«pitd autorizado por dicha compafifs pars conferlr aste
rpodnr. que ol sello estampado por él el ple de tal poder
bre vy represantacién de ta expresada compafifa,
==ei llo oficial de ella y que el objsto pare el cual se
pantisre este instrumento estd comprendido dentro del
r?’all socledad

ﬂ'fikf’llento Notarlo hace congtar que tuvo a la vieta las
prusbas de |a existencia de |a socleded

Techa

Y,-Pve quien oconfiere el presente poder es su
reprasentante

-—\' Notario POblico (selio}

I

. ®

]

NOTARIAL CERTIFICATE (CORPORATION)

Onthis 14th deyof Aprii

personally appearad before me
Stephen B Davis

to me known and known t¢ me to be the person who

signed the foragoing Instrument who being by me duly

sworn did depose and say thet he (ghe) ig the

Associate Counsel Patents
of BRISTOL-MYERS SQUIBB COMPANY

of 1998

Which |a lepaily conatituted for @ term not yet ekpirid
that deponent ig authorized by sald Company to cornfer
this Power of Attorney that the ses! aifixed hersunto
by the deponent in the neme and on behalf ot eald
Corporation Is the corporate ses! thereof ahd thit the
purpose for which this Instrument Is grented is incllided
within the corporate purposs ot company

The undarsigned Notary Public attests that he hes deen
the documents that prove the existence of the
company

State of Delaware
underdete of povorhar 13 , 1989

and thet hs {she! who grants the preassny powér of
attorney is lts Representative

NOTARIAL GIRTIFI%

NATURAL PERSON

] 1
CERTIFICADO NOTARIAL
PERSONA NATURAL
P

Hoy de de compnreclLlﬁon}
rante mi

y {
‘-,f,-'":fs-

grguien (es) conozco y me coneta que es(son) lais)
'pareong(s) firmante(s) del documente que preceds y
quianies) declaraln) que otorgen ¢! mismo para los
Ainpay propéeitos que en &) se expresan

) '

h

ilotanio Pdblico (sello}

1

14th day of April
personally appeared before me

of 1999

Stephen B Davis

who Islare) known to me and who | sttest executed the
foregoing document and he (they) declared hs (they)
grant{s) the document for the uses and purposes therein
expresged

Spne & BT

Notary Public {Seal)

Dlane C Bartram

Notary Public of New Jerasy
My Commission Explres March 9, 2000

LEQALIZACION ANTE CONSUL COLOMBIAND EB
- REQUERIDA
L]

+p

LEGALIZATION BEFORE COLOMBIAN CONSUL 16 REGUNED ~



17¢89

EL SUSCRITO CONSUL DE COLOMBIA
VISTOS LOS DOCUMENTOS PRESENTADOS POR LOS INTERESADOS

CERTIFICA

Que el Sefior (a) CATHERINE Dicostanzo Clerck del condado de Mercer
estado de New Jersey autenticd la fima de la notano(a) publico(a) sr (a)
DIANE C BARTRAN del estado de New Jersey, Estados Unidos de América y
quien ejercia las funciones antes expresadas y que la firma y sello que en el
documento aparecen como suyos son los que usa y acostumbra en sus actos
oficiales

Que la notano(a) antes citada autentico Ia firma del sefior STEPHEN B DAVIS-
quien actua en calidad de Asesor de Patentes de la Compafia BRISTOL-
MEYERS SQUIBB COMPANY sociedad que existe y esta legalmente
organizada bajo las leyes del estado de Delaware U S A

Que ha tenido a la vista los documentos probatorios de los hechos crtados y
constatados por el notano publico y el County Clerck del estado de New
Jersey los cuales forman parte integral del presente documento

Se expide la presente certificacion en cumplimiento de los articulos 259 del
Codigo de Pracedimiento Civil y 480 del Codigo de Comercio y a solicitud del
interesado el 20 de Abnl de 1999

NO SE ASUME RESPONSABILIDAD POR EL CONTENIDO DEL
DOCUMENTO ADJUNTO

25 USS57 00 RECBO Na. 2 OOL ) 3
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TRADUCCION OFICIAL No 260/99 de las Legalizacliones que 56 encuen-
tran a continuacién de un Poder otorgado por BRISTOL-MYERS SQUIBB
COMPANY, una sociedad domiciliada en Princenton, New Jersey, Lata-
dos Unidos de América al doctor RAMIRQC CASTRO DUQUE y/o HECTOR GO-
MEZ MEJIA, de Santafe de Bogotd, D C , Colombia, del inglés al esa-
paficl, las cumslea para su identificacidn se sellan con el Sello
del Traductor al mismo tiempc que la presente -

++++++++++++ 4+t AR A A R

ANEXOS El Poder arriba mencionado, Certificaciones Notarisles,Cer-
tificacidén de las Firmas Notariales, Certificacién del Consulado
General de Colombia en New York, Estado de New York, Estados Unidos
de Amérioca, Autenticacién por el Ministerio de Relaciones Exterio-
res de Colombia -
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Diane C Bartram (firmado)
Notario Pdblico
HAY UN SELLO QUE D1CE

! Diane C Bartram
Notario Piblico de New Jersey
M1 Comisién Expira el 9 de Marzo del
afio 2000
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Diane ¢ Bartram (firmado)
Notario Pdblico

HAY UN SLLLO QUE DICE

Diane C Bartram

Notario Pdblico de New Jersey

M1 Comisién Expirs el 9@ de Marzo del
afic 2000
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Diane ¢ Bartram (firmado)
Notario Pdblico

HAY UN SELLO QUE DICE

Digne C Bartram

Notario Pdblico de New Jersey

M1 Comimidén Expira el 9 de Marzo del
afio 2000
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Diane C. Bartram (firmado)
Notario Pdiblico

HAY UN SELLO QUE DICE:

Diane C. Bartram

Notario Piblico de New Jersey

Mi Comisién Expira el 9 de Marzo del
afio 2000
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\ ~ Diane C. Bartram (firmado)
Notario- Pdblico

HAY UN SELLO QUE DICE:

%& Diane C. Bartram
Notario Piblico de New Jersey
Mi Comieidn Expirs el 9 de Marzo del
afio 2000

\
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Diane C. Bartrsm (firmado)
Notario Pdblico

HAY UN SELILO. QUE DICE: -

Diane C. Bartram

Notario Publico de New Jersey

Mi Comisién Expira el 9 de Marzo del
affo 2000 '

f‘m.ﬂ . -
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ESTADO DE NEW JERSEY
Condedo de Mercer

Yo, CATHERINE DiCOSTANZC, Escribano del Condado de Mercer,

Por Medio del Presente Certifico que Diane C. Bartram, cuyo nom-
bre estd suscrito al reconocimiento, prueba o declaracidén jurada
del instrumento anexo, y en ésta-eacrito, e8 y era en el momento
de tomar el mismo, un Notario Riblico en y para dicho Estado, re-
sidente en dicho Condado, comisionado y juramentado y debidamente
autorizado por las leyes de éste para tomar las pruebas y recono-
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cimientos de escrituras u oiros instrumentos escritos, y decla-
raciones juradas para ser registrados en dicho Estado, y que és-
toy familiarizado con la caligrafia de dicho funcionario, y de
veras creo que la firma es genuina,.

Ademds Certifico gue la impresién del Sello de Notarios Pdblicos
no estd requerida por la ley para‘aer presentada en mi oficina.

En Testimonio de lo Cual, he firmado el presente de mi pufio y le-
tra y fijado el sello de dichos Condedo y Tribtunales, en Tranton
este dia 15 de Abril del A.D. de mil novecientos noventa y nueve.

Catherine DiConstanzo (fdo.) Escribanc del Condado de
Mercer. '

SELLO EN RELIEVE,
e e et b 2 I L o S o o T A A R R P e

EN ESPANOL: La Certificacién del Consulado General de Colombia en
New York, Estado de New York, Eetados Unidos de América bajo el
ndmero 200283 de fecha 20 de Abril de 1999; Autenticacién hasta
por el Ministerio de Relaciones Exterlorea de Colombia bajo el
mimero 044498 de fecha 29 de Abril de 1999.

(Pagado Impuesto de Timbre y Derechos Consulares por
valor de $57.00 Délares).
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'ES TRADUCCION FIEL Y COMPLETA DE LOS. DOCUMENTCOS ADJUNTOS.

LERALH ' 3
LA Fond

Fecha: Mayo 3 de 1999.
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
- DIVISION DE NUEVAS CREACIONES

2020
Bogot4, D.C., 18 de marzo de 2005

Apoderado: Héctor Gomez Mejia Oficio:
. RV
REFERENCIA:  Radicacion No. 0-2434 12429
" Tramite 002
Evento 001
Actuacion 430
Folios

Como resultado del examen de fondo, realizado con fundamento en el articulo 45
de la decision 486 de la Comision de la Comunidad Andina, se le comunica:

1.Documentos estudiados:

#Capitulo descriptivo folios 7 a 27;

€ Capitulo reivindicatorio, folios 108 a 112;

€ 1° examen de forma folios 100 y 101;

€ Respuesta técnica al primer examen de forma, folio 103 a 114;
#Solicitud de la cual se reivindica prioridad, folios 35 a 93;

€2° examen de forma folio 115;

¢ Examen de patentabilidad, Art-46, folios 118 a 120;

¥ Respuesta al examen Art-46, folios 222 a 131.

Objeto de la Invenclén:

La presente solicitud cuyo titulo es “COMPLEJO DE 1,4-BENZODIAZEPINAS
SUSTITUIDAS Y SULFOBUTILETER-7-CICLODEXTRINA O 2-HIDROXIPROPIL-
B-CICLODEXTRINA"

El objeto los complejos de derivados de complejo de 1,4-benzodiazepinas
sustituidas y sulfobutileter-7-ciclodextrina o 2-hidroxipropil-B-ciclodextrina, que
tienen la propiedad de inhibir la ras-famesiltransferasa y las composiciones que los
comprenden. .'

El objeto de la invencion se puede clasificar segun la clasificacién internacional
como A61K 31/55, 31/415.
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Claridad de la solicitud:

En el articulo 30 de la decisién 486 de la Comisién de la Comunidad Andina se
establece: “Las reivindicaciones definirdn la materia que se desea proteger
mediante la patente. Deben ser claras y concisas y estar enteramente sustentadas
por la descripcion”.
En el primer examen de forma se le habla objetado la reivindicacién 1 por falta de
claridad, “aralquilo”y términos semejantes, son caracteristicas quimicas de los
compuestos, no son estructuras especificas e inequivocas; ademas en la
descripcion no aparecen sustentadas todas las estructuras que cumplen con esas
caracteristicas, por lo cual se considera que no estan sustentadas enteramente en
la descripcién y por demas no esta delimitado el alcance de la invencion.
Igualmente en las reivindicaciones es inaceptable que para definir y precisar el
significado de un sustituyénte se utilice expresiones tales como “por ejempilo”.
El alcance de la reivindicacién 1 se dice que es amplia y especulativa porque el
alcance no esta limitado y no son razonable las generalizaciones de acuerdo con
lo descrito y sustentado en los ejemplos.

Determinacién del estado de la técnica:

El articulo 16 de la Decisi6bn 486 de la Comision establece: “El estado de la
técnica comprendera todo lo que haya sido accesible al publico por
una descripcioén escrita u oral, utilizaclén, comercializacién o cualquier
otro medio antes de la fecha de presentacién de la solicitud de
patente o, en su caso, de la prioridad reconocida.

S6lo para el efecto de Ia determinacién de la novedad, también se
considerara dentro del estado de la técnica, el contenido de una
solicitud de patente en tramite ante Ia oficina nacional competente,
cuya fecha de presentacion o de prioridad fuese anterior a la fecha de
presentacion o de prioridad de la solicitud de patente que se estuviese
examinando, siempre que dicho contenido esté Incluido en la solicitud
de fecha anterior cuando ella se publique o hublese transcurrido el
plazo previsto en el artlculo 40."

Se realizo la buisqueda del estado de la técnica con fecha anterior a la fecha de
presentacién de la primera solictud, de la cual se reivindica prioridad, 21 de
enero1999. Consultada la fuente de informacién con que cuenta este despacho se
encontr6 los siguientes documentos: ~



"/

b ¥}
-

M

No. | Documento No. Titulo *Fecha de
Publicacién
D1 US5134127 Derivatives of cyclodextrins | 28-jul-1982

exhibiting enhanced aqueous
solubility and the use threof

Evaluacién de los requisitos de patentabilidad:

El articulo 14 de la Decisién 486 de la Comision de la Comunidad Andina
establece: “LOS Pafses Miembros otorgardn patentes para Ias
invenciones, sean de producto 0 de procedimiento, en todos los
campos de la tecnologfa, siempre que sean nuevas, tengan nivel
inventivo y sean susceptibles de aplicaclon Industrial.”

En cumplimiento con este articulo, se procedié a evaluar los requisitos
de novedad, nivel inventivo y aplicaclén industrial con el fin de
establecer la patentabllidad de la invencién reivindicada en [a solicitud
en estudio.

Evaluacién de la Novedad:

El art.16 de la Decisién 486 de la Comisién de la Comunidad Andina establece:
“Una invencién se considerard nueva cuando no estd comprendida en
el estado de la técnica.” “El estado de la técnica comprenders todo lo
que haya sido acceslble al publico por una descripcién escrita u oral,
utllizaclén, comercializacién o cualquier otro medio antes de la fecha
de presentacion de la solicitud de patente o, en su caso, de la
prioridad reconocida.

S6lo para el efecto de la determinacion de la novedad, también se
considerard dentro del estado de la técnica, el contenido de una
solicitud de patente en tramite ante Ia oficina naclonal competente,
cuya fecha de presentacion o de prioridad fuese anterior a Ia fecha de
presentacion o de prioridad de Ia solicitud de patente que se estuviese
examinando, siempre que dicho contenido esté incluido en Ia solicitud
de fecha anterlor cuando ella se publique o hubiese transcurrido el
plazo previsto en el articulo 40."
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La solicitud en estudio reclama complejos formados de una B-ciclodextrina y un
derivado 1,4-benzodiazepinas y sus sales farmaceuticamente aceptables.

-La anterioridad D1 ensefa las ciclodextrinas y la forma como se obtienen
diferentes derivados de ciclo dextrina para mejorar la solubilidad de los principios
activos insolubles. Las ciclodextrinas son conocidas por mejorar las ratas de
disolucién de las drogas, y ademas mejorar la estabilidad en solucién acuosa por
formar complejos. Se encontro que las ciclodextrinas tienen aplicacién en la
industria farmaceutica por formar complejos de inclusion teniendo una mejorada
solubilidad y estabilidad para las moleculas de baja solubilidad acuosa, gracias a
que las ciclodextrinas tienen un arreglo y conformacién de unidades de B-
glucopiranosa, que tienen libre rotacién en los ligandos glicosidicos y por lo tanto
las ciclodextrinas existen como una forma cénica con los ligandos situados en un

. cono secudario intemamente, donde se forma el complejo con la droga insoluble.

Dentro dentro de las meleculas insolubles con las que puede formar complejos y
que estan determinadas explicitamente estan las diazepinas, no en forma
explicitamente losderivados que se nombran en la solicitud en estudio, esa es la
Unica diferencia, entre esta anterioridad y la solicitud en estudio, por de considera
nueva la invencién reclamada.

Evaluacion del Nivel Inventivo:

El art. 18 de la Decision 486 de la Comisién de la Comunidad Andina establece:
“Se considerara que una invencién tiene nivel inventivo, si para una persona del
oficio normalmente versada en la materia técnica correspondients, esa
invencion no hubiese resultado obvia ni se hubiese derivado de manera
evidente del estado de la técnica.”

Observando el documento D1 y todo lo ensefiado alli en todo el documento, se
toma como la parte central las ciclodextrinas que son las que tienen las
propiedades descritas para formar complejos solubles, con cualquier molécula que
por su naturaleza quimica son insolubles. Independientemente de la droga que se
trate, soloc que deseemos aplicar lo ensefiado en la anterioridad y vemos que tales
complejos no dependen de la molécula a solubilizar, sino de las propiedades
descritas de las p-ciclodextrinas, entonces la oficina considera que se deriva
evidentemente del estadote la técnica, porque para una persona del nivel medio

45
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de! arte, puede hacer multiples modificacion de los complejos a formar, solo
tomando las B-ciclodextrinas y formando el complejo con la molécula de interés,
como en el presente caso una benzodiazepina, y que no es la primera vez que se
solubiliza de esta menera una molécula de estas caracteristicas quimicas, nies la
primera vez que se forma un complejo ciclo las B-ciclodextrinas -benzodiazepina y
a demas es de esperar que conserve su efecto farmacolégico como en todas las
anterioridades y dicha modificacién no seria una solucién original, porque no se
aparta del camino previsto por las anteriores, por lo tanto se considera que, la
presente solicitud no posee nivel inventivo.

En conclusiéﬁ los requisitos de Patentabilidad de la presente solicitud estin

afectadas asi:
No. Documento Relvindicalones Requisito que afecta
D1. |US4338453 1a10 Nivel inventivo

En cumplimiento del articulo 45 de la decisién 486 de la Comisién de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dias contados a partir de la fecha de la nofificacién de la presente
comunicacién. En caso de no dar respuesta al presente requerimiento, o si a pesar
de la respuesta subsistieran los impedimentos para la concesién, se denegaré la
patente.

Notifiquese conforme a lo dispdesto el el numeral 5.2, literal e), del capitulo 5° del

Jefe de la Divigion de Nuevas'breaciones

31 MR 2005

El anterior requerimiento fue notificado por fijacién en lista de facha

CONCEPTO TECNICO No. 419 EXAMINADOR TECNICO Cédigo: 202012
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157 ABSTRACT

Mu]kylﬂhercyelodm derivatives and their mse
as solubilizing agents for water insohuble drugs for oral,
intranasal, or parenteral administration are disciosed.

48 Claims, 7 Drawing Sheets
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coie ) ) capaulation, improved stability, mdmeruednqmus
. DERIVATIVES OF CYCLODEXTRINS salubility of varions drags.

N2

' EXHIBITING ENHANCED AQUEOUS " Cyclodextring are_known-generally.to. improve_ the
SOLUBILITY ANDTKEUSE ‘l'l-IEREOF dissolution-rate “of dﬁﬁ"l‘he cammiplezes formed- are.

4 however, dnmblemlqueoulwlum.wthnthe

BACKGROU'ND OF THE INVENTION mwcwanem in dissolution _is'accompanied by an m-

1. Field of the Invention cmnlnthenmﬂnn lolnbilnyol'ﬂledrug._!.!_u_fortu

‘lhepranunvmmnlmtoeyeloduuindmu- Memmmmhmmm
mndhthnrphmmuﬂallpphunonudm 10 sotobility; 80 that drugs that sre complexed-with:it can.

ing apents. tiot-be-brought i salution"st"therapeuti¢ "Canicentrs™
1Dmumndthemd mmmmmwmuduwﬁem
Cvdmtm)m-mpdeydmm* ulhgmctmofﬁ-cydodnhmlhdf"
?ﬂ?oncflnchbythe mofthe mm;l:lodﬂ
action enryme C 15 modnlit?thmprupm”*'miémem cyclodexting
trin transglycosylase clsbarated by the bacterium Bacll 1oy b amrribed by Pimédiar & l'(U-S: Pt No.

" lus.macerans. Published methods exist for the produc-  73.453.749) and Gramer ef a1 (U:S-Pat: No. 3459,731).

and isolating the cyclodextrins. . with various epozides or grganic halides.
) wmmmmﬁq,‘, mdmmmmeyﬂdamwm
more a-D-glucopyranose units Hnked st the 1,4 posi- Ma);us Pat. No, 3,453,257), in-
tions by a linkages as in amylose- As a consequence of nluble cyclodextring (Sobms; U'S. Put. No.

this cylic errangement, the molecule is characterized as 3,420,788), and cyclodextrina with aninnlc propertice
hmnmhulmgudmwnm-redm {(Parmerter (I); U.S. Pat. No. 3426011). Anm; the
end group. 25 cyclodextrin derivatives with anionic

ptwu'uel.
The molecule is represented below by schematic boxylic acids Mﬂﬂl acids Fﬁﬂl’hm .m].
formula (1) where the hydroxyl groups are shown in the Fllﬂl’hm acids, phosphoric acids,

ZJ.IMWMOfmﬂWmW“ acids, thiophosphinic acids, and sulfonic acids (see Par-
m(ﬂ).lum).hvebemappﬂdedmthewm

. b . hae 10 b "man; U.S. Pat. No. 4,774,329). -
When: reference is made “cyclodextrin”, 45  Despite this pharmaceutical u y.cyclodm:m
htmdedwmchdethefmmfomufcvdodﬂtﬂn not without their limitations. The we of cyclodextring
- as well g5 molecules where n>6.. . i i ' :

o !
metabolized and sccumulste, due to thelr recirculstion

~sitaaied at the small end of the Cod€ &6 the iSCondaly  apd readacrption, in the prozimal tubsle cells
" Liydroxyls situated st the large ¢ totheconie. The - Cyclodextrine and their derivatives are mostly crys-
mll thmp-mm‘mcwcsm:smnﬂdsndmhmm&snes

: the gluacosidic oxygen atoms resulting [n a rels-  followed by crystal formation cansing necrotic damage
wdyhmphﬂ-cuﬂwwhwwﬂcmm to the cells. Despite forming water soluble clathrate
As a result of the two separate palar regions and the emplns.theamnhncyelodmmdm;mpluu
- clumges bn salvent structure that occur upon complex- hvehemlmtdmth&ndlitytnnbﬂn;ul
ation, cyclodextring havee the sbility to form complexes 60 tration. -
wnhuvulﬂyoforpmcudhmmohcﬂa'l‘he Eﬁomhnubmmdﬂohhlbnmhmmanm

.modification of cyclodextrins is.known-to -
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3
SUMMARY OF THE INVENTION
The present invention provides purified cyclodextrin
derivatives present both as single derjvatives and as
mixtures of derivatives. These are obtained by hesting 4
cyclodextrin starting material with a reagent(s) which
introduces s specific anionic-type substituent, ie., &
{C3—¢ alkylene)-—SOs— anionic substituent, onto the
cyclodestrin molecule. These have been duewemd to

been found to advanisgeomsly cause essentially no
membrane disruption. These derivatized cyclodextrins
are mseful as clathrating agents in parenteral pharma-
ceutical formulations and other relsted uses.

BRIEF DESCRIPTION OF THE FIGURES

A more complete appreciation of this invention md
many of its attendant sdvantages will be readily ob-
tained a8 the same becomes better nnderstood by the
reference 1o the following detniled description when
consldered in connection with the accompanying fig-
ures, wherein:

FIG. 1 sets out cumnhuve urinary cyclodextrin ex-
cretion in mice for Gnderivatized cyclodextrin, hydroxy
propyl-derivatized -cyclodextrin, sad two sulfoalkyl
cyclodexatrin derivatives of the presant invention;

FIGS. 2 and 3 provide data that the more
highly substituted alkylsulfonic acids of the preseat
invention cause less membrane disruption, as deter-
mined by red blood cell hemolysis studies, as compared
to the mono-substituted alkylsulfonic acid derivatives,
udthmeundu-lvauzedeyclodmumgthem
and that the mono-substituted
alkylsulfonic acid derivatives of the present inveation
caunse about the sarne amomnt of membrane disruption as
does the hydrox cyclodextrin derivative, as also
determined by red blood cell hemolysis study;

FIGS. 4, 5 and 6 show that the ssmociation constants
for the equilibrium between the sulfoalkyl cyclodextrin
derivatives of the present invention and digoxin or pro-

23
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3

gesterone are considerably larger than the associption *

constant for the equilibrium between a hydroxypropyl
cyclodextrin derivative and digozin or progeserone,
respectively; and

FIGS. 7,8, 9 and 10 similarly show that with phenyt-

' oin and testosterone the sulfoalky] cyclodextrin deriva-

4S

4 .
“Amorphous Water-Soluble” “Third Int'l Symposium
on Recent Advances i Drug Delivery Systems, Salt
Lake City, Utah, Feb. 23-27, 1987). .

The high squeous sclability of the cyclodextrin de-
vivatives of the presemt invention, and their resulting
lowered nephrotoxicity, is further surprising in light of
U.S. Pat. No. 4,7827,064s disclosure that to maintain a
high level of solubility for cyclodextrin derivatives, a
mixture of derivatives should be used.

The aquecus solubility exhibited by the present sulfo-
alky! cyclodextrin derivatives appears to be obtained
through solvation of the sulfonic acld moieties. Thus
heterogeneous mixture of the present cyclodextrin de-
rivatives is not a requirement for the observed enhanced
solvation to occur, Although & mixture of mifoalkyi
ether derivatives can be used in accordance with the
mtmmuon.mnhnmnehnotmqmdfor
enhanced solability.

Inlpufmednhodmmt(l).thecynlodnu'hdb
rivatives of this mvention have struciures represented
by formula (2):

Sl

wherein:
pisd, Soré

Ry, Rz, Ry, Ry, Ry, Ray Ry, Ry and Ryare each, indepen-
denily, O— or 8 0—{C3_¢ alkylene)—SO3— group,
wherein at least one of R; and R3 is independently
0—(C3_¢ alkylens)—SO;—group, prefersbly a
O—(CH3)—mS01~ group. wherein m is 2 to 6, pref-
embly 2 to 4, (e3g OCHICH;CH;SO— or
OCH;CH;CH,CH,S0;-); and

51, Su Sy S4, S5, Sg, S1, Sz and Sy are each, indepen-
dently, a y acceptable cation which
lm:lmiel.fu.renmple.l-l+ alkali metals (e.g. Li+,
Na+, K+), slkaline earth metals (e.g., Ca+2, Mg+1).
smmonium jons and amines cations such as the cati-
ons Cj_¢ ﬂkyhm piperidine, pyrazine, Cy—¢
alkanclamine and s cycloalkanolamine.

Innoﬂm'prdmadmhndmmta)-

tives of the present invention posess notsbly greater R is 8 O—(C3—¢ alkylene)—S0; - group, preferably &
sssocistion constants as compared to the hydroxypro- 50 o—(caz)—.sog- group, (e.;.)'ocmcma-:

pyl cyclodestrin derivative,

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

R3to Ryare O—;
S:w&mudeﬂnedmunbodhm(l)lm
another preferred embodiment (3):

Thugl_isinvndmmducychdmm 1 l.;. Ri and R; are each, independently, s« O—(C.

suitable for. tical use._These desivatives are

NN T = s eremige—g e g — e e T Y
\mmb!e.ror.pe.u.duhng;__ag_a_;p with dfags to'pro-

—g—alkylene)}—SOy~  group,  preferably &
O—(CH:)wSO3~ group, (e.; OCH;CH;CH;SO03~
or OCHZCHzCHCH, SO,

f&milil_:nm. l’roeed\uufm' R4 to Ryare O—; and

plnmauuuul s Procedires
mlhngnd'mhnn;theeydodmdenudvumﬂ S110 Sp are a3 defined in embodiment (1) supra

poundshavebmdnwvuedwpouulmlowu ylene)—SOy—

level of toxicity is surprising in light of the prior art's
belief that cyclodextrin derivatives must retain elec-

In another preferred embodiment (4):
Ri to Ry are as defined in embodiments (2) or (3);

pra;
ot Jeast one of Ry, R and Rg is 8 O—Car——alk-
group, prefenmbly a O—(CHa

I—S03~ group (eg. OCH:CHiCHSOy- or

™).
troneuvirality to sumain lack of toxicity (cf ‘Pitha, Rs, R7and Ry are O—; and
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. SlloSomudzﬁnuimunbodment(I)sum lmountofm‘bmednrupnonnﬁnhydmympyl
R In mo;hﬂ preferred embodiment (6): - dmv-ﬂve
: ‘bi("c,f:“mn‘,.,“d,}_ P ﬁm" % " Preparation of the Cyclodextrin (CD) Derivatives
O—(CH3)—»S0;~ group (eg. OCH2CH;CH;SOx~ "5 The cyclodextrin derivatives described may be gen-
orOC‘-l'l:U'lzCHzﬂ‘leOr). . erally prepared by dissolving the cyclodexirin in aque-
Rs, Ryand Ry are O—; and ous base at an appropriate temperature, e.5., 70° to 80°
. Slw&mudeﬁndhunbodimnl(l)nm C., at the highest concentration possible. For example,

The terms “alkyfene”™ and “alkyl” in this text (e.g., in mmthecydoduumdaimofnbdmﬁt
the O—(C;- ¢-alkylene}SO;— group ar in the alkyls- 10 (4), an smount of an appropriste alkyl sultone, corre-
mines) include both linear and branched, suturated and  sponding to the number of males of primary CD hy-
mmdﬁ.e..con_umlmdoublebod)muent droxyl group present, is added with vigarous stirring to
alkylenc groups and monovalent-alkyl groups, respec-  ensure maximal contact of the

beterogenecus phase.
tively. The term “alkancl” in this text likewise incindes To prepare the cyclodextrin derivatives of the em-

both linear snd branched, ssturated and tisatursted ! bodiment (2) a molar smount of the alkyl soltone, corre-
alkyl components of the alkanol groups, in which the  sponding to the nomber of moles of CD wed, is used.

" hydroxyl groups may be situated at any position onthe  As would be readily determinable by one of akill in this

alkyl moiety. The term “cycloalkancl” includes unsub- - art, to prepare cyclodextrin derivatives of embodiment
stinned or mbstituted (e.g., by methyl or ethyl) cydic {1), which encompisses both cyclodexirin derivatives
alcohols. 2 embodiments (4) and (2), an amount of alkyl sultone

“The present invention provides compositions con-  between that stated above is used. Other cyclodextrin

'umnglumofcyclcdumndenmmhmgﬂw derivativés provided by the present invention are pre-
. - struciure set out in formula (2), where the composition  pared Mautatis Mutandis. -
. overall containg on the average at least 1 and up to

28 The mixtures are allowed to react mntil one phase
384 6 alkylsulfonic acid moieties per cyclodextrin mol- © results which is indicative of depletion of the alky] sal-
ecule. The present invention also provides compositions  tome. The reaction mixture is diluted with an equal

'emhmn;numﬂyonlymelh;lﬂypedcyclodn volume of water and neutralized with an acid such as

trin derivative. hydrochloric acid. The solution is then dialyzed to
'I'hepremncyclodnmdmnﬂmmdﬂwrmb— jp TemOve fmpurities followed by comcentration of the

stitnted ot least at one of the primary hydrozyl group *. soltion by ultrafiltration.

(i.c.. at lenst ane of R to Ryis a substituent), or they are - mmmuduluﬂonuthnmbmumbuﬂ-

substituted at both the primary hydroxyl group and at  change chromatography to remové unreacted cy-

the 3-position hydroxy] group (i.c., both at least one of  clodextrin, and then freeze-dried to yield the desired

Rito R3end at least onie of Ry, Rgand Ryare a substitu- 5, product

ent). Substitution st the 2-position hydraxyl group, The CD used in this invention mybemyCDob-

while theoretically possible, on the basis of the inven-  tained by known methods, e.g., by the action of cy-

tors’ studics, does not appear to appear 10 be substantia)  clodextrin-glucanotransferase (COTase, EC., 24.1.19.)

_mtheprodneuonhemvmm upon starch. Thus CD herein means a-CD in which six

The cyclodextrin devivatives of the preseat invention 4 giucose unity are linked together throngh o-1,4 bond,
are obtxined (s discussed below) as porified compasi-  8-CD in which seven glucose units are linked together,
tions, i.e., compositions containing at least 95 wt. % of  ar y-CD in which eight’ glocose umits are linked to-
cyclodextrin derivative(s) with the substitution occur- — gether, or a mixture thereof. Of these, use of 5-CD is
ing ot lesst on the primary hydroxy! group of the cy-  mowt preferred for production of partially derivatized
clodextrin molecule (j.e. R1; R2 or R of formula (2)), as 45 products of broad utility.
determined by 300 MHz 'H NMR). In a preferred em- As noted sbove and depending on the

: cyclodextrin
) bodmt,mﬁedmpodmmmnlmuulmﬂs derivative scught, the amount of alkyl sultone used ns

wt. % cyclodextrin derivative(s) can be obtained. the derivatizing agent should be_ not more than about
This'is to be contrasted with the U.S. Pat. No.  one molar equivalent, based on the number of primary
3,426,011 disclosure which reports obtaining only reac- 5p hydroxyl groups present in the CD, although the opti-
tion prodocts of the reaction of & cyclodextrin with a  mum amount may be somewhat dependent on the reac.
sultone reactant. These reaction products contain con-  tant concedtratica. Lithium hydroxide, sodiom bydrox-
ddulbhqm‘uﬂsofmuhhmudcydodnwhm ide and potazsium hydroxide may be tned as the sooeler-
ing materisd ator. Of these, sodium hydroaide is prefersble becanse
hﬂdﬁemdﬁemﬁmm ss of the its law cost. Its amount must be more than about
cydodmnhhmﬂhunnnym withthe 30 maolar equivalents, and should preferably beé in the

. remaining impurities (Le., <3 Wt % of compositian)  range of i to 200 molar equivalents, with the resctant

being inconsequential to -the performance of the cy- mmmuammmmﬁ

.cloduumdmvwve-mumpmm (wt/wt), preferably in the range of 40 to 60% (wt/wt).

“The more highly sobstituted alkyl sulfomic scid cy- 6  Any solvent which is substantially inert to the partial

'dodmdmvmvudﬂnpmthvmhw alkylation may be used as reaction medivm. Typical

hnm»mhdﬂmmmblyu- examples are water, DMF, DMSO, and mixtres
hazce solubility characteristics and low toxicity, the  thereof, but use of water alone is most preferred for ease
advaniageous property of causing less membrane dis-  of afer-trestment.

‘raption. In red-biood cell hemolynis studies, the more 65  The type and concentration of alkylsuttone and aliali
. highly substituted cyclodextrin derivatives demon-  are nat critical to the reaction. However, the reaction is

strated negligible membrane disruption. The mono-ub-  normally carried out with stirring at 10* to 80° C. for
mmadcyeloduu-n_ldenmvuuundahouuhem one hour, preferably at 20° to 50° C. for 5 to 20 hours.
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Techniques commonly used in this field may be em-  trin inclusion complexes may also be produced by
ployed to isolate and purify the objective compounds  physicially grinding or kneading the cyclodextrin and
from reaction mixtures. These include extraction with  the guest molecule with or withont a small amount of
organic solveuts, dialysis, adsorption chromatography  solvent
with activated charcoal, silica gel, alumins and other 5  The ratio of cyclodextrin derivative to drug used to
adsorbents, . chromatography using, s carrier, cross-  prepare the clathrate complexes of the invention may be
hnkddmume/dmnylbmmeeupolymmd any convenient ratio but conveniently the cyclodextrin
olher cros-linked polymers, and combinations thereof. 'duivnﬁveilledinnﬁ be ob-
. The benefits derived invention may

Preparation of the Clathrate Complexes 10 tained by having the molar ratio of cyclodextrin deriva-

The clathrate complexes of the invention may be  tive to drug in the range of 10:1 to 1:10 prefersbly 2:1 to
prepared by any method known in the ant for the prepa-  3:1 for example 3:1 and by using the methods and ratios
ration of complexes of cyclodextrins. described sbove. Complexes are conveniently obtalned

For example, to prepare the clathrate complexes, a  containing up to 20% w/w of the drug. However in
cyclodextrin derivative dissolved in water or in an or- 15 view of the low doses of the drug normally adminis-
ganic solvent miscible with water may be added to a  tered and the difficulty of preparing homogenous mix-
phyﬂolopﬂnylcﬂveempoud(dml)dnolvedmn tures of active ingredient snd excipients it may be desir-
organic solvent which is miscible with water, After the shle to prepare the complex with an excess of the cy-
mixtore is heated, the desired prodoct is obtained by  clodenirin derivative present, for example complezes
concentrating the mixture under redoced pressure or 20 containing in the order of 0.1 to 10% by weight of the
leaving it to be cocled. In this case, the mizing ratio of  drug, particularly In the range 0.5 to 0.2% by weight.
organic solvent with water may be suftably varied ac- The clathraste complexes of the invention provide a
cording to the solubilities of the starting materisls and  more convenient way of administering the drugs, the
products. cyclodextrin acting merely as a solubilizing agent with-
‘_.E:.mp_!n -of - Drugs-which.ma my.he complexed-with-29 out altering the therapeutic behavior of the drog in any

denﬁvuhdmbmumm& way.
to! ydantoin; adi e, allobarbiwl, amino-

o l:lld.mohrbihl;’lﬁh%gc;hn. ln:l.holfupmn. Composition Containing the Clathrate Complexes of

___.._.. =L e R —m—

azoprofazone, aruleric Gartituric a - Barbifliric acid, beclomethasone, ,.-—_—.====='h"m
beclmeﬂmone'_g_lgopmum, _bencytlane, -banzalde- 30 The invention.thus:also:provides:sn-inclusion. com-
hydé;— benzocaine, bmdu:qnq. benzothiazide, pln-udeﬁadhuehfwueinhmwvﬂum
beunethﬂon song, betamethasone_17-valerate, bromoben- -Mcini?ﬂe-mplu.‘for'me;-_-rphmoeuﬁhl.
zoic acid; bromoisovalerylures; butyl-p-m_gobumle. may:presented:as’s-plisrmacentical form
chlmlhydutq’cﬂomhndl:ehlonmphm&l, chlo: The inventioh-therefare provides in & further aspect a
rohmclddpchloxprmmaﬁmcuu.cloﬁ 35 - pharmacenticil- formulition=-comprising -n-

Inclusion-
brmmymea.mmmcydo- mplel’ahdrugwnbacydodum‘dmmb

hrbl!l-cyclohqyl antlitanilate, den:ychdu acid, gether=with—a— y= =Cittier
dexoimettacie; deramethasone cette; diszeparn difi- | therefor:and: optiomally_Gther therapeutic-an/ar-pro-
tozon,” digoxin;estradiol, flif&ziamic acld;"fluocinoloné -ingredients. The_carriers_must bhe
acetonidé,—S-fluorourszil,~ flurbiprofen, —griseofulvis, 40 ble’if-the-vense-of-GeingZconzpatible: with:kiczother -~
ene “liydrocortisone, ~hydrocortisone_acetate,  ingredients of the formula-snd.-not-deleterious 1o the
Iuprofen,-indican;” lodomethacin, ioding,” ktoprofen,  recipient thereof. Suitibly the pharmaceutical formula-
:group” antibiotics, mefananiic acid, menedi-  ti6n-will-be-A-Galt-dossge”form_. Eachi unit dose will
cne; mephiortiarbiial, methbarbital  methicillin, metroni-  conveniently= ~that amount .of . drug_normally
dasolé—mitemycin, —nitrazepam’ (Hitfoglycerin_ni- 43 icorporated iito_a_uii_dose_of_such drug in_the ab-

uglgndn-ﬁ;m.pwiliﬁ—_i_i@.;m intravenow) - administeation. 'l'lle_l'ur_ﬁh"ﬁ_nay,
anti microblali resespine, spironolactone, sulfacetamide ihu__e-m-hg;g_g_viﬁﬂy_mﬂifﬁy
sodium, sulphonamide, .tes %, thalidofiide, thia-  orétc domge vnits'and may-be-prepared by any-of the
mine dilsurylislphate, itate, thio-  méthiods weil known in the ant of pharmacy. All'mi

pental,-triamcinolone,- vitamin -AT-vitimin D3, vitamin 35 odi~iictide tlis=wep; of- bringing-into associstion:the
E; vitamin K3, and warfarin, ‘active com| with Hquid carriers or.finely divided

“The-drisg-masy-be-diasolved in water or an arganic  solid'carriess or-both; and then; if necessiry, shapinig the
scivent (either miscible or immiscible with water). Con.  pirSdct'into the desired formulation: < — s
venient solvents include for example diethylether, tetra- " i

water and & water-miscible solvent such as methanol or ;mm&_:_lcﬂ\:m‘h‘m—u'—:f_ 8 prece ,b; )
ethano). The drug may also be suspended in water. m-w_-"'-mm-&‘ iding,.o I“‘ml 'jn.bl' e

After equilibrium is reached, the comples may be 65 of Tdfe acceasary ingredieniti, Compressed tablets may,
isolated by amy suitable technique for example lyophili-  ~beprepared-tiy- emptuﬂn’ifin:n:nﬂuhle?n_u:ﬁii%;
zation, evaporstion of the solvent, precipitastion, low active compound bi e free-flowing. farm . suck as'a pow—>
tempersture crystallization, or spray-drying. Cyclodex- der-or"granules Optiona y_mixed with & binder

ationally_mixed with s binder,,
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. sant, inert diluent, lubricating, surface active ar dispers- - ‘It aliculd b understood that.in addition.to the afore-
ing'igent-Molded tablets may be'miade by molding'an ~ mentioned caitier ingredients, the pharmaceutical for-
inéns-licid=dildeni— Tablets may be optionally coated —mulations'desciibed ebove may iiclode;as appropriate,
and,-if-uncoated-may-optionally_be_scored “Capsulés  one or:more:additional’catTier ingredients-such-ss. dilo-
whary-be prepared by filling the sctive cempound, either 5 cents Sufférs flavoring agenti, binder, surfice active

" alome or-ivadivixtre with one or iiGre accessory, lngre-  Agents-thickeners; ves

—— —_———
r—r——

lome o ¥ HOTE ROCK nts,-thick - __Eluum,_:ﬂndudm!
dients;"into"the-capsule-cites-and-then' sealing them in  anti-oxidints) and the like; and’substances. ricluded for,,

sthe:psval:manner:-Cachets:are:analogons-to-capeules . the purpose of rendering’the’ formulation. isotomic with
Whereln the active.ingredient: together With'any scces- _ the:blood of the iitended. récipient. o

soTy ingredient(s).is:sealed in a:rice:paper-envelope. 10 ~ Fof thesc purposes the compounds of the present

wi't!‘hlbleu comtain the active ingredient in sdmirture  invention may be admlnhm'ed orally, 3p!uuy. in-

:non-toxic-phsrmacentically acceptable excipients  tranasally, intreoccularly, parenterally, by iuhalation

- whith-are-seiabilé-for-manufacture '_':of;nbleu.:'i’_";:ie spray o rectally in dosage unit formulations containing

exclpleriti-may-be; for example; inert dilicats-such as _ conVentional mon-tozic pharmaceutically acceptable

M'Wmm—_wﬂmﬁd:@- used herein includes subcutanecus injections, intrave-

teTating"sgeats, fr cXample maize_starch, or alginic now._hunmlu. intrasteral injection or infusion
O o MO L0 0P PO%,  plooded animals much as mice, rats, horses, dogs, cats,
o R e i el GRS, 2, etc,, the compounds of the fnvention are effective n the

. -m_‘m‘edfﬁﬁ_fﬁr_cnnedzrlmM_m' selniowes 1o treatment of humans.

O . _techiniques. . . . s
. o IR gy o Aqueons suspensions contain the active materials in
Cﬁ'zm‘“::"““ and abs i I.'l"-' - sasroly o overs  Mdmixture with excipients suitable for the manufacture
R thu‘:lia‘_d_ﬂ_pl___ou ’d'_:...ﬁqaﬁ_—-—f——-i Nluch L ” ofnqm:_: mmmnlod: Su;l; eacipients are w
longer "“._IM example; lay. material agents, for ‘example carbaxymethylcellulose,
:gmwﬂm‘m moneor = o ethyicellalose, hydroxypropylmethyicellulose, s0-

) ol “hveahion | phsrmactutics. lormuatic naturally occuring phosphatide, for example, lecithin,
. cxhibiting: siltatned Telease:of -4 drug-Pharsiaceutionl 3 o condensation products of an alkylene oxide with
"formulaticns eihibiting nstiined release of & drug are fatty acids, for example of polyoxyethylene stearste, of

. genenlly-imowa” Suchfo ISy condensation i ith

“maderGf i3S Iy mEOr Biddigradable FalJ-Acki I coui spbatl aecbo o cesnple beptaeons

which-thie-active”ingrediesi (ilie present_complex),is

either:dlsperstdcovalénitly linked"via labile bondi, O 33 ene onifle with partial esters derived ;
stoged as & reservoir. between:polfikier membranesSus- g g hexitol such as pdywnhyheﬁmﬁ
tained release is achieved through diffusion of the active  gjegte, or condensation products of ethylene oxide with
ingredient thiréugh the polymer, matrix or.hydrolysis of  pertial esters derived from fatty acids and hexitol anhy-
gv;wxﬂ_aty-_kzug_m_?m . drides, for example polyoxyethylene sorbitan mono-ole-
of :the-active ligredisn("via- ommotic"pumpi._Ommotic_, more presesvatives, for example, ethyl or n-propyl p-
Ppuinps coneist of & reservoir of solution’or suspension of ~  hyaroxy benzoste, one or more coloring agents, one or
active ihgredisse (e thie mmph)jnl:oundad more flavoring agents and one or mare sweetening

ted=as"a"solution in an” squeous Tiiid. . granules prepa-

© o Don-aquectl:liquid,.r . anollin:water:or- water-inoil  ration of an aquecus suspension by the addition of water
. “*nsud_mnﬁu.mgl_;@mﬂm;ulm provide the active ingredient in admixturs with s dis-
for” parenters] sdministration_sre-conveniently-pres-  persing or wetting agent, smpending agent end coe of

. ented"in"unit"dose"or multi-dose: contaitiers. which are . more preservatives. Suitsble dispersing or wetting
___lglid'lhu'huodm oflhg_fmnhhm umt re- 60 agents and sapending agents are exemplified by those
quired for iae- slready mentioned ‘above. Additional excipients, for

g agents; for example starch, gelitiv ordca- [echniques. In addition to the trestment of warm- .

thyleneoxycetanol, or condensation products of ethyl-

\BX
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be naturally-occurring gums, for example gumacaciaor  exemplary embodiments which are given for illustration
gum tragacanth, naturally-occurring phosphatides, for  of the invention and are not intended to be limiting
example soya bean lecithin, and esters or partial esters  thereof.
example sorbitan mono-cleate, and condensation prod- 5 d .
ncts of the said partial esters with ethylene oxide, for The hydroxypropyl cyclodextrin derivative used in
example polyozyetbylene sorbitan momo-cleate. The  the experiments reported below was purchased fram
emulsions may also contain sweetening and flavoring Pharmatec, Inc, Alachna, Fla,
agents. . -

Syrups and elixirs may be formulated with sweeten- 10 Preparstion of the Cyclodextrin Derivative of the
ing agents, for exampie glycerol, sorbito! ar socrose. Invention
Such formulations msy also contain a demulcent, 2 EXAMPLE |
preservative and flavoring and coloring agents. The Monosnlfobuty ether of A-cyclodestrin
In a 100 ml. roundbottom flask, 10 grams J-

pharmaceutical compositions may be in the form of a
aterile injectable preparation, for example as a sterile 13
injectable aquecus or cleagenous mpn’:em This sus-  cyclodextrin (3.81 X 10—-3mole) was added with stirring
pension may be formulated according to the knownart  to an agueom solution composed of 30 ml. water and
using those syitsble dispersing or wetting agents and 5.0 grams sodium hydroxide muintsined at 70" C. To
suspending agents which have been mentioned sbove. this solotion 1.8 mL (2.40 gm, 1.76X lo-’nnlg) butane
The sterile injectable preparstion raay also be & sterile 20 soltone wa alowly added with vigorom stirring to
injectable solution or suspensicon in a noa-toxic parent-  fnsire maximal contact of the heterogenous p ]
erally-acceptable diluent or solvent. Among the sccept- After a tingle phase was observed indicating deple-
able vehicies and solvenits that may be employed are  tion of the alkyl sultone, the solution was cooled to
water, Ringer's solution and isotonic sodium chloride  room temperature and diluted with 20 mL water. The
solution. In addition, sterile, fixed oils are convention- 25 resulting solution was neutralized with 1 N hydrochlo-
ally employed as & solvent or suspending medium. For  ric acid and dialyred against 3700 mL water to re-
this porpose any bland fixed oil may be fn- move salts and bydroxyalky! sulfonic acids formed as
cluding synthetic mono- or diglycerides. In addition,  side prodocts.
fatty acids such as aleic acid find use in the preparation The diasylate was concentrated by nltrafiltration and
of injectabies. k) on an jon-exchange column composed of 30
The compounds of this invention may also be admin-  grams A-23 DEAE-Sephadex packed in & 1.29 inch id.
istered in the form of suppositories for rectal administra-  glass column. Unreacted S-cyclodextrin was removed
ﬁmofmem;.nmmpﬁﬁgy_mhmlg by elution with distilled water. The mono-substituted

mixing the drug with'a suits ble'non-irfititing eicipient  eifobutyl ether of S-cyclodextrin was isolated by elu-
whiclris'solid st ordinery temperatures bt hiquid at the, 33 tion with 0.1 N sodium bydroxide. The effluent fraction
vectal temperuture and will therefore melt in.the rectum  containing the mono-sabatituted derivative was oltrafil-
m‘@-M“uﬁsw_m.m.m tered to remove any residual salts. The pH of the reten-
polyetliylene glycols ) tate was adjnsted 10 neutrality and lyophilized to obtain

For topical use, creams, ointments, jellies, sohutions 2,17 grams of the monosabstituted sulfobuty} ether of

o suspensions, etc. containing the active ingredient are 40 g.cyclodextrin as a white amorphous solid. Elemental
employed

- . . analysis of the product showed a carbon to sulfur ratio
The amount of active ingredient that may be com-  of 13,7 which corresponds to Ca. 1.2 substitutions per
bined with the carrier materials to produce & single  malecule.

dosage form will very depending wpon the host treated

and the particulsr mode of sdministration. For esample, 45
a formulation intended for the oral administration of

humans may contain from 1.0 to 750 mg. of active agent
compounded with an epproprimte and convenient
smount of carrier material which may vary vary from
about 5 to about $5 welght percent of the towl composi-
from abont 1 to about 300 mg. of active ingredient. .

Administration of the Clathrate Complexes to s Patient

EXAMPLE 2 )
Mono-sulfopropyl ether of B-cyclodextrin 4

‘The procemses of Example 1 were repeated substitut-
ing 1.54 mL (215 grams, 1.76X10-2 maole)

/ propane
so Taitone for botane sultone to yield 1.97 grams mono-sul-

fobutyl ether of S-cyclodextrin as a white amorphous
analysis of the product showed & car-
bon 1o sulfur ratio of 12.1 which corresponds to Ca. 1.4
mintitutions per molecule.

Exsmple3 ,
Sulfobutyl ethers of A-cyclodextrin

In s 50 mL round-bottom flask, 3 grams S-cyclodex-
trin (4.41X10—3 mole) wes added with to an

of excretion, drug combination and the severity of the 60 aqueous solution composed of 10 mL water and 2.0
therapy. i

aining inchosi
complezes may be administered at dosage levels and
dosage intervals required 1o achieve the desired phar-

grams sodinm hydroxide maintained at 70" C. To this
solution 4.5 mL (6.0 gm, 4.41 X 10—2 male) butane solu-
tion 4.3 mL (6.0 gm, 4.41 1 10 sultone was slowly added
with vigorous stirring to insure maximal contact of the

macologic response normally sssociated with the drug 65 heterogenous phases. Afier 8 single phase way observed

and the disesse state in absence of the X

depletion of the alkyl sultone, the solution

The other fextures of the invention will become ap-  was cooled to room temperature and diluted with 20
parent in the course of the following descriptions of  mL water. The resulting solution was neutralized with
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1 N hydrochlonc acid and chalyzed sgainst 33700 mL ABLE
water to remove salts and hydroxyalkyl sulfonic ecids Lt lm“n“:dT,—
formed as mde products The diasylate was concen ~Tlesma Ures Nitrogen —__
trated by oltrafiltration and the pH of the retentate was s"'m"" PUN + 5D
adjusted to neutrality and lyophibzed 10 obtain the 3 (hrs) (mg/dLYD

sulfobutyl ether of S-cyclodextrin as a white amoar daivenve)

phous sohd Elemestal enalyns of the productshowed 8 sufopopyl etder of 8-Cyciodenrm » 1527 + 0N
carbon to sulfur ratic of 3 73 winch corresponds 10 Ca. (34 substination per CD molecule)

7 sabstitations per molecule Thin layer chromatogre  Sulfobmry] sther of 8-Cyclodenms » 1442 + D46
phy of the product (2-butanone:methanol-water 4:42) 10 :_‘"m”m“'"“’”

shows the atwence of unreacted S-cyclodextnin, iy OMA Urm Nhregen Procedure No. 640-4
Example 4
Additonal sulfoalkylethers of cyclodextrin Hemolysis of Red Blood Cells

The processes of Example 3 were vanied with regard 13 As con be seen from the data in FIGS. 2 and 3 the
1o reactants and molsr ratios to obtain cyclodexstnn  more highly substitutad alkylsulfonic acsd derivatives of
denvatives with varying degrees of mibstiuuon Repre- the mvention cansed less membrane disrupbion as inds
sentative resnlts follow cated by the percent hemolysis than the mono subst

Cyelodextrin Moles Saltone Moles Carbon/Balfor Rato  Sobetitutions

B- 441 X 10= propane 4.4 x 10-3 LB 12
B~ 441 % 10~ propspe 22 x 101 (K] e
8- 441 x 10~ propane 22 X 10~7 48 47
y 154 x 10~} propmme 771 X 10~ 13
- 1543 10" busne 771 X 103 32

mwwpﬁu—n-'u—mm

Cumulative Unnary Cyclodextnn Excretion 3 y1e4 denvatives. The mono substituted dervatives

The data provided n the group set ont n FIG 1 caused about the same amount of membrane diaruption
indicates that although the sulfaalkyl cyclodextnn de a3 the hydroxypropyl denvative
nvauaves of the mmvention as well as the hydroxypropyl
denvanive are excreted faster and to a greater extent FPhase Sclotulrty Behavior
muce than the parent compound, the present denvatives 33 As can be seen from Table 2 below and the data
are excreted fastest FIG 1 provides data for the un provided m FIGS 4ag and 4b the pssocianon constants
derrvatzed cyclodextrm compound, the hydroxypropyl  for the equilibnom between the sulfobutyl derrvatives
degivative the sulfobutyl denvative of the mvention,  of the mvention and Digoxin are 5 tumes larger than that

and the sulfopropyl derivanve of the invention. of the hydroxypropyl derivative.
Arute Parenteral Tonairy “ TABLE 2
The snifoalky] cyclodextnn derivatives of the mven ~DIOOXIN ASJOCIATION CONSTANTS
tion exhibited no observable toxic effects 1o male mice ::“‘“3
S-Cycloderin R
:v;‘xnmﬁ day penod followmg mtrapentoneal of o > x ) rdolr
This dose s equvalent to 7 1 gm/Kg for the mono- (1nb)¢'ll 276 x 104
mlfoalkyl derrvatives, 12.3 gm/Kg for the sulfobuty] (4.8 mubn) 17 x 10
denvanve w/7 degrees of substitution, and 11 8 gm/Kg (T i) 6.8 x 100
for the sulfopropy! derivative w/7 degrees of substito- Sulloprogyl yther of Scyclodextrin _
ton 50 (1 mb) %M x 104
0.6 ) 141 x 104
Plasma Ures Nitrogen — (Tu) 529 x 10°
Plasma ures nitrogen levels are sn ndicator of lodpey | =i per €O molacxs
funchon with logher Jevels mmdicatng fens] damage.
The dats in Table 1 ndicates that the sulfoalkyl cy 55 TABLE 3
clodextnin derivatives of the mvenhon do not canse JROGESTERONE ASSOCIATION CONETANTS
m&hnlmdmgmlwdshmum Ky iM—h
pared to the undenvatized parent compound (control). fcyclodextrin -
There 5 however no siatistical difference between our Malactnal (hydrazypeopyl S-CD) 112 % 10#
denvataves and the hydroxypropyl denvative. & . dextric
1 sub 172 x 108
TABLE1 :unh) l.n: 1t
—Piasma Uses Nirogen®) (7 sute) wher 10 x 10¢
thne PUN 4 BD. {1 mb) 166 x 100
) (my/dLy0 63 3.6 mim) 119 x 10
Control (Rormal seime) M BHzia ] 14 x W
B-Cyciadestrin u 160.10 = 26836 No. of mimtrienas par CD molecule
Melecmel ™M (hyiroxyipropyl M 1343 + 150

o
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It should be noted that the x axis for the graphs of R1, Ry, Ry, Ra, Ra, Ra R, Reand Roare each, inde-
FIGS. 42 and 45 have & maximum of ~1.8% w/w cy- pendently, O—or a O—(C;-¢ alkylenc)—S0;~
clodextrin, If the relative solubiliring ahility of the pres- group, and at least one of Ry and R; is, indepen- -
ent devivatives is considered relative to that for the dently, said O—(C3—¢ alkylene)—SO;— group;
hydroxypropyl derivative (at 30% solutions as is done 3 and

in U.S. Paz. No. 4,727,064, Table 1) the apparent solubil- S1. $2. 83, S, S5, S S7, Spand Sgare each, indepen-

ity of digoxin is —216 mg/mL for the present sulfobutyl dently, a pharmaceutically acoeptable cation, and
derivatives as compared to ~80 mg/mL for the hy- whereln mid composition shows an sbsence of
droxypropy! derivetive. The value of 45.0 mg/mL re- underivatized cyclodextrin as messured by thin-
ported in U.S. Pat. No. 4,727,064 was for & hydroxypro- 10 layer chromatography.

pyl derivative with a different degree of substitution zmmpdmddlhnl.whmm,l;mdn;
than the hydraxypropy] derivative used herein for com- each, independently, said O—(Ci-¢
parison, llkylene)—sos

Similar results can be seen for progesterone (see 3.11:empuﬂnnd‘dahl.whﬂﬁnlth-tmeof
Table 3 and F10S. 5 and §), phenytoln (see Table 4 and 15 R), Rz and R) is, independently, 8 O——(CHz)s—503—
FIGS. 7 and 8), and testosterone (see Table 3 and FIGS.  group, whereinmis 2, 3,4, S or 6.

9 and 10). 4, The composition of claim 1, wherein R), R;and Ry
TABLE $ are each, independontly 8 O—(CHy)w—S0>~ group,
whereinm s Jor 4.
Mm ¥ 5. The composition of claim 1, whenein:
:‘;;.'“m: at least oue of Ry, Rg and Ry is, independently, said
J8 X - ﬁm)—ﬂ’—
1 suby1) o Gydronyprop £.CD) u: x ':: hoir(f:dﬁreano-. 37 grovs and
Sulbben cher eylodenn o 6. The composition of claim 2, wherein
(4.7 mbs) 1.2 x ot 15  at least one of R4, Rs and Rg is, independently, sald
(7 snbe) 138 x 10 O-(C3—g-alkylene)—SOy— group; md .
Sulfopropy! sther A-cycjodestrin Ry, Rrand Ry are all O-.
(1 sb) 1KY x $0* 7 mmmm of claim 2, wherein:
0.6 pitn) Ly fogs R, Resnd Ryare each 1. 0—(Cy—alkyiene)—50;~
m 30 group; and
VNG, of sbetinacots per CD molecile . ] Rs, Ry snd Ry are all O-,
8. A compasition comprising & drug complexed to &
TABLE 4 cyelodcmm derivative of formula (2):
PHENYTOIN ASSOCIATION CONSTANTS
KM Ri§,
m.,... 151 x 108
Maolecnal (kydroaypropyl A-CD) 107 x 108 {'é_\ E_\ ]&_
1 vy 12 x 108
Sulfohory) ot S-ysiodermin
(4.7 1) 1.26 x 10?
L) 1.8 x 10
) ether extrin
() 50k} 1.03 x 107 .
6 muis) . 131 x 1
(7 mabs) 124 % 10F wherein:
(inNg, of cxtetionmes per CO molecule v 4 np=4,Sorf
Ri, R, Ry, Ry, Rs, R Ry, Ry, and Roare each at least,
. Obviously, numerous modifications and variations of one of R and R is, independently, sald 0—(C 2
the present invention are possible in light of the above alkylene)—S03— group; and

teachings. It is therefore to be understood that within S1 to Sg are each, independently, a pharmaceutically
the scope of the appended claima, the invention may be 30 acceptable cation;
practiced otherwise than ss specifically deseribed . wherein sald composition contains not more than 3

herein. wt % of underivatized
What is claimed us pew and desired to be secured by - 9. The composition of claim 8, wherein Ry, Rz and Ry
Letters Patent of the United Stutes is: are each, independently, muid O—(Ci_e

L A purified cyclodextrin derivative camposition 53 alkylene)—SOy-— group.
which comprises s cyclodextrin derivative of formula lﬂ.lhmpdﬂnndddml.whﬂah
ulmmothnsmdlnh.hdmw:
O—(Ca—¢-alkylent)—S03— group:

l|l| Rs, Ryand Roare all O~.
6 1L The composition of claim 9, wherein:
at least one of Ry, Rs amd Ry is, independently, said
O-—{C3_¢-alkylene)—S0,~ group; and
Ri$y O 1 Rs, Ryand Ryare all 0.
. 12. The composition of claim 11, wherein Ry, Rgand

6 Ry are exch independently, nﬂ O—{(Cz_¢
alkylene)—S03~ group.

whereln: nmmddniml.whadnuddmgh
nisd, Seor § . ; . one member selected from the group consistiag of amo-




SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

RADICACION: 0-2434 EDICTO No. 10065

LA SECRETARIA GENERAL AD-HOC
HACE SABER:

Que esta Superintendencia profirid Resoluclén No. 17868 de 27-JUL-2005. Que el contenido de la parte resolutiva es como sigue: El
Superintendents de [ndustria y Comearcio.

RESUELVE

ARTICULO PRIMERO: Negar el privilegio de patente de invencién para la solicitud
correspondients a "COMPLEJO DE 14-BENZODIAZEPINAS SUSTITUIDAS Y
SULFOBUTILETER-7-CICLODEXTRINA O 2-HIDROXIPROPIL-B-CICLODEXTRINA™.

ARTICULO SEGUNDO: Nolificar psrscnaimente el contenido de la presente resolucion
al doctor Héctor Gomaz Malfa, o a quien haga sus veces, en su calldad de apoderado de
Bristol-Myers Squibb Company., entregdndola copia de la misma, advirtiéndole que contra
alla procede el recurso de reposicion Intarpuesto ante el Superiniendents de Industria y
Comerclo, al momento de ka notificacién o dentro de los 5 dlas habiles sigulentes a ella.

NOTIFIQUESE Y CUMPLASE
Dada en Bogots, D.C., a los

27 41 s

Et. SUPERINTENDENTE DE INDUSTRIA Y COMERCIO,

JA! OBAR

\
Para nofificar a los Interesados, se fija e]_presente EDICTO en lugar visible al piblico en la SUPERINTENDENC E INDUSTRIA Y
COMERCIOQ, por el término de (10) diez d{as iles contedos a partir de las 8:30 a.m. de hoy. .

Secretarla General Ad-Hoc 19-AGO-2005| Este edicto se desfija hoy 01-SEP-2005 a las cinco (5:00 p.
Sacretarla General Ad-Hoc
EDICTO No. 10065



