'CHAPTER 1

INTRODUCTION

1. Literature Reviews of Chloramphenicol

Chloramphenicol - ’%:ed the most

chemically stable of common use. It has
been reported that ation occurs after

water or after

boiling for five®
standing for twe ange form 2 to 9,

dergo significant

jity (1.

in prolonged stan

degradatibn with ¢

. —— — -
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Flgure 1 Molecular Structupre of Chloramphenicol
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Because of the multiplicity of functional groups in
chloramphenicol”™ structure, (Figure 1) the degradative
mechanism could be extremély complicated. . From the
~structure, it will be seen that degradative may occur by :-
(i) amide hydrolysis, (ii) chloride hydrolysis, (1ix)

oxidation to the ketone or aldehyde and (iv) reduction of



the nitro group (1,2). Shih I.K. reported that an aqueous
solution of chloramphenicol was degraded upon exposure to
sunlight, UV, and tungsten light by oxidation, reduction
and condensation reactions. The major photodegradative
products were hydrochloric acid, p-nitrobenzaldehyde, p-
nitrobenzoic acid, 4,4-a ben201c acid and p-aminopheny

W "~ Mubarak, et al.,
é&tlon pathway of

uffer at pH 6.8. The

1-2-acetamido-1,3

investigated

chloramphenicol
result showed t for the photolysis
was the same j?f :j' “agueous solution. The
degree of -d ‘;'ri be seen by the

development of , 'ki‘:‘, :: ion (4,5).

From the report guchi ., in 1854, showed
that the rate 2 d? ;J} hloramphenicol molecule in

aqueous solui a wide range of

hydrogen ion ‘ obtained indicated

clearly that the rate ofiéggradation independent of the

ionic strﬁﬂﬁﬁlwgwﬁﬁqmegradation. In

addition, ¢lthe rate of degradatlon appears to be

subsﬁw&'}ﬁlﬁiﬁﬁdm whﬁ l??’rm ﬂ E]:ncentratlon

of thel system within the pH range 2-7

Very strong evidence exists to indicate that
chloramphenicol degradation is general acid-base catalyged,
and in the study of Higuchi (8), indicated that one of the

major cause of chloramphenicol degradation can be



attributed to the hydrolytic clevage of the amide linkage

in the drug according to the following Scheme.
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Chloramphenico H‘yz only having chemical
é also chloramphenicol

",, especially, in eye-

stability problem,

solubility problem

drop preparation chloramphenicol 1in

the eye-drop which exceed the
water solubilityof ;'tﬁj bvu herefore, heat must

be emplbyed - 3 H;: 8 laramphenicol and hence

eye-drop prepgf@t; e he d that only one
1

also found tgat 1onsﬂ§contained degraded

: product (1- —nltﬂbghenyl 2-amino-1,3-propanediol) over the
B.P.C. (19?%“&19 qﬂﬂﬂwiweﬂq ﬂ.’ier work, limpiti

the ex 1r§t10n datén erroneousi/
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In 1985, Suwanna Luangchonlatan (8) reported that
the average apparent shelf-1ife of seven eye-drop
preparation was 2.5 months. This was sﬁgrter than the

Catendard of “B.P.C. 1973 (The 1imit of BiE.C. 1873 1is 4

months at 25°C).



In . 1886, Abputaleb, BB, ety axl; " £8)
found that the aqueous solubility of chloramphenicol
increased by complexation with cyclodextrin. The
stoichiometric ratio for chloramphenicol in B- and o(—CD
were found to be 1:1 and 1:2 (guest : host) respectively.

The apparent - formation constant (KC) indicated a

particularly gobd i chloramphenicol molecule

with the P—CD cavi

2. Classificatiop

The term tltude of compounds

in which the boi .14";‘, ; \\\\‘

theory of valenc

described by classic
icate or combinations
there of such bo ch crea é 16 situation referred to
as "intricate”, &6 ion }oAJ, dipole-dipole, dipole

induced dipole alent or coordinate type

(10).

fr...

jﬂa551flcatlon of SELlex compounds in

:c;cjrdancﬂ ﬁtﬂ ?ﬂtﬁﬂ %’Wﬁ,ﬁg ﬁompounds are as
9 i aéﬁﬂﬁm UAIINYIRY

2.2 Molecular Complexes

(a) Donor-Acceptor Complexes

(b) Hydr&ﬁen—Bonded Complexes



2.3 Inclusion Complexes

(a) Clathrates
(b) Channel-Lattice Types

(c¢) Layer Types

More discussion will be given the inclusion
complexes. Metal /"nd the molecular complexes

77

will not be discussed h

The '-\\the molecules rather

than the chemic primary contributing
factor in the One or more guest
molecules are lattice of the host

molecules giving rise. & sble arrangement.

rbon‘s, glycols and
alcohois can bB trs e ﬁ&yers of lattices of

such compounds as the clay, montmorillonite.

SHEANBNINENN

athrates erm clathrate compound”

=2 %) ﬂ”ﬁ’ﬂ?’m $717 W‘Eﬂﬂ’ g

which § one component forms a cage-like structure and

"imprisons” the second component. The components‘ of =&

clathrate do not react chemically with each other. The
L

underlying principle of the clathrate formation is the

spatial configuration and the molecular size of the encaged

component. Weak forces such as the van der Waals and the



hydrogen bonds may contribute to hold the two components

together.

(c) Channel 1lattice types : the first channel

inclusion complexes identified appear to be those of the

cholic acids. Such compounds as paraffins, organic acids,

i pounds, ether, alcohol and
% channels in the crystals

ounds which are known

ester, ketones, aromat

dioxane may be trappe
of the deoxychlaoi
to form channel are urea, thiourea,

and the Schardin

3. Literature and Inclusion

Complexes

The o, P s " cyclic oligosaccharides

t glucose units which can
_“,l I_..I"...l::‘-"f'l, -r‘

be obtained o) il large saézs-‘ pech (11). The ring

formed is exlerna er lic and relatively

apolar interdglly' Ekterested in the

pharmaceuﬂp !oﬁences due @0 their ability to interact

with man uﬂ ’gmnﬂmsiﬂﬂ q ﬂjlexes which can

poss erties &» on the & drugs The

pharﬁsﬁ ﬁ]caa ﬁﬁm illﬂ ’] q (%L’] aoEJlexes and

complexation phenomena may include (12,13,14) :

a. Conversion of a liquid materials into a solid
product

b. Masking an unpleasant taste or odour of =a

compound



c. Avoidance of an incompatibility of uncomplexed
compound with other drugs or excipients in a
formulation.

d. Stabilization of a compound which could be
sensitive to temperature, hydrolysis,

autooxidation, photodegradation etc.

e. Increasin solublllty and ease of

emulsificat 40w aqueous solubility.

s o in vivo absorption and
bio with 1low aqueous

an increase in

g as catalysis) can be

y the inclusion of

specifi ctional g ps etc.

ad .~ Properties of

were 1solated by V1111ers (11) from the

degradatlﬂ %ﬁuf}%ﬂéﬂﬁmﬁrﬂ G}ﬁ ?haracterlsed as

cyclic olﬂ&osaccharldes by Schardlnger (11) They were

oW TR R AR S B

The CDs are produced by the hydrolysis and
cyclisation of Starﬁh through the action of CD
transglycosylase (CTG) enzyme, most usually 'from certain
.species of Bacillus mibroorganish e.8. Bacillus macerans,

The biosynthesis of CDs has been discussed in detail by



FSejtli (11), French et. &l1., (15), Lane and Pirt (18). The
chemical synthesis of CDs has not been reported. The
yields from the biosyntheéis'of the various types of CDs
are in the rank order P>O(> T and this 1is reflected in

their relative prices.

y/diffraction studies indicated

rus S s shown in Figure 2, the
n t en’l—@ atoms of the glucose

units being located one) side of the torus.

From NMR and X

that the CDs were

secondary OH group

Flguﬁ ‘H Hﬁacﬂﬂﬁ w ‘g"cwxﬁ ’a ﬂ‘iclodextrln

= ‘hydroxy roup
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The hydroxy groups on C-2, C-3, and C-5 are
available as points of structural modgfication without
danger of eliminating the "central void" ;Eich is available
for the accommodation of guest molecules. The interior of

the torus consists of two rings of C-H groups, comprising



H-3, H-5, and H-6, and a ring of glycosidic "ether"” oxygen
atoms. The interior of the torus of each type of CD
therefore offers an enviroment of much lower polarity than
is present in water, and may be termed a "hydrophobic
cavity” The cavitiés of CDs are slightly cone-shaped, with
the C-2, C-3 side more open than C-8 side, the C-H groups

comprlslng H-1, H-2 an%! y//ocated on the exterior of

the molecule.

J_

3.2 Toxicity o clodextrin

According ings series No. 486A

WHO/FOOD ADD/70436 es are not needed in
cases of starchegs mod "_:‘ ~ ‘, However, ©Szejtli
and Sebestyen (17, ‘toxicity test on rats
and dogs by the rgﬁ%@raiv?i*; ral administration the
result showed thabﬂﬂéb éflff A toxig ‘effeet  if
asministered QF.TJ. “fairly high doses.
If a drug waﬂv $: WE concentrations (e.g.
prostaglandins) 51 CD 4comp1 x could be dissolved and

admmste;ﬂaug 'r}%ﬂaﬁ;‘ﬂ‘itw\ﬂ kpq ‘§1ng to see any

toxic effegé However, all toxici ty tests qhye shown that
ore1 | YAmihENeared B e 'ﬁl’%’% A El

3.3 Cyclodextrin Inclusion Complexes

CDs have the ability to form complexes with a great
variety of molecules, espacially for organic molecules both
in the solid state and in solution, -particularly aqueous

(19). Most of these complexes are inclusion complexes
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which are named because the CD molecules act as "hosts”

into whose cavities foreign “"guest” molecule may fit.

Bergernon  et. &l., (20) investigated the binding
parameters which showed that cycloamylose-substrate binding
energy ijs not associated with a normal hydrophobic
interaction, 1i.e. and controlled phenomenon, bu
rather an entropy co m /y brium. Analysis of the

blndlng 1nd10ate ls—London dispersion

forces are respo fI'Terences . in binding

energy between th

Cramer, : f_1' Qihutsch (19) suggested
that the CD ca .f;“ : "base due to its high
electron density they proposed that
the cavity was i 1 nce the stability gf
inclusion compoundsﬂﬁﬁgg§%?; creases as the basicity
nany CD  inclusion
compounds owe :}h~’ i]to van der Waals
interactions betq?en guest and host in the cavity of the CD

host and ﬂbu E]o’}m ﬁ‘ﬁ@' w E}Fﬁ ﬂg‘\ﬁest molecule of

suitable s ape and 81ze‘to be phy51ca11y affommodated in

re & WEAANT ITU URIINYI1A Y

The structure of the CD inclusion complexes in
solution may differ appreciable from Ehat in the
crystalline state. A great deal of variéﬁ and recent
e#perimental evidence reveals that in solution thé guest

molecule fits wholly or partially into the central cavity
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of the CD host molecule and the whole complex is surrounded
and solvated by solvent molecules, such as water. In the
crystalline state, on the other hand, the guest molecule
may fit into a void space or interstice in the crystal
lattice and not necessarily into the céntral cavity of the
CD torus. A crude analysis would be to imagine the guest
molecule fitting into* Na', 8l cavity of a daughnut
shaped host molecql!ﬁhh;\n§ iffraction studies of

. - r

the crystalline w1th various guest

molecules have clathrates in which
the guest malecud in a cage of guest

nolecules where re-of t ,aﬂafl type in which the

with their axes 001nc%§ggx "é he axis of the CD cavity.
These inclusio ;éfhiometrlc
Many CD:lnclu51‘ mplexes w@}ch are stable in the

solid aFﬁ & fdissociate@’ into guest and host in
solution. uz‘l gﬁ&ns W}-J aalj free enery of
inte iii jiilvent) isimore negative
thanxﬁwplﬁqﬁﬁ- ;rﬁ )L KLEJ I]la ﬂate is more
ordered than the solution, the entropy change will tend to
favour dissociation of the complex in solution. However,

some inclusion complexes are stable in solution, suggesting

a favourable enthalpy of interaction (host-guest).
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3.4 Synthesis of Cyclodextrin Inclusion Complexes

The method used for the synthesis of cyclodextrin
inclusion complexes depends on the properties of the guest

molecules

1) Equimolar or a ten-fold excess of water-soluble

substances are disso. W/ly in concentrated hot or

cold agueous soluti extrlns The inclusion
‘ —' L

complexes crystallize

evaporation. /

2)

on slow cooling or

t water-soluble are
dissolved in organig 3 vbg 'are then shaken with or
Aering, crystals formed

must washed with an gafic S04 _A o remove any adhering

: suitable for the
laboratory prepra"‘ 1@]inclusion complexes.

For the 1ndustr1%} synthesis, the kneading process will be

ﬂummmwmm
AR ARy

of the CD and 2 to 5 times as much water. On stirring in a
mixer, tpe viscosity of the mixture usually increase,
giving a; paste which can then be dried powdered, and
washed. If the inclusion complexes are readily soluble in

water or decompose on . drying, it is advisable to



13

lyophyilize them. They then retain their finely dispersed
form which is of advantage, especially in the

pharmaceutical industry, as if has a high solubility.

3.5 Cyclodextrin Complexation in Solution

Most studies 1nvol§1ng the binding of guests to CD
hosts have been carrl ueous solution. _Several
.fundamental prope o é species are often
w CDs in solution.
i ‘F'% uch . that CD can act as a

modynamic activity

\
:_\up solubility. Since

greatly modifie

These include c
positive or ne
which determine
most pharmaceuti W vapour pressure,
much more sen required for the
exploitation of th piﬁnér V:Cfo re at present generally
/] ;st molecules can often
lity analysis, as
applied by Hiiﬁd
formation constagt (stability constant) of the complex to

be readllﬂd‘ueﬂn’a ¥ 7 544 %’ @bsPdo bt “absorb in the UV

Ziierﬁt%ﬂéz}ﬁi%ﬁl’hﬁi&iqwﬁﬁ‘éa T

Hydrophobic, solvophobic or apolar interactions,

1{& then enables the

such as occur 1in the formation of an enzyme-substrate
complex, are characterised by a very favourable entropy
change. The formation of CD inclusion complexes, however,

is associate with a favourable enthalpy change and an
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unfavourable (or slightly favourable) entropy change, and
so cannot be attributed to classical solvophobic
interactions. The following explanations of the very

favourable entropy change have been proposed

a) Van Der Waals —-electrostatic interactions

host (22},

b) hydrogen %n guest and host (23).
c) relea@' igh ~en®rgy water molecules in

comp

between guest

d) ‘ ‘ v,w/ 3y in the macromolecular

ved, but the relative

contributions ‘ ' rding to circumstances

Organic“"vﬁ ‘ =  drugs, which are
sparingly soluble 1n water, frequently display an increased

aqueous sﬂxﬂﬂtﬂwﬂ%ﬁﬂcﬁ GTﬂD‘j‘ This is due to

the formati®n of water sgluble complex between the drug and
tre PRI T PRI iy omere on
act1v1%y of the dissolved drug. Consequently, more drug
dissolves until the activity of the free drug, which is in
chemical equilibrium‘with the complex, becomes equal to the
thermodynamic ‘activity of the pure solid drug. Phase
solubility analysis is used to determine the relationship

between the total concentration of dissolved drug and the
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concentration of added CD.

A phase diagram 1is constructed by plotting the
molarity of the substrate found in the solution phase

against the molarity of ligand added to the systemn.

3.86.1 Classification of the Solubility Curve

A@M%//g AL, AP’ AN which were
—

J

not discussed h;-_’

b.

In cas i HF 157 ’;"‘-x formed, a type B
Solubility diagr gﬁqarf}€‘ ig re 3). From point Sg
to a, the solubili dincrease until the point
a the solublllty 1§B§Eai-l & c is reached. Any
';? - l £ rd [T vresuitiin the formation of

the complex iﬂi 4‘”

A UHANANIWENDG.. v cormmie
el W1 SRIPTDE N ([T “lZ

obv1ous that at 1least two phase must exist 1in the b-c

éﬁpitate out of the

solution.

| %]

region. However, since the degree of freedom at any point
on the b-c curve is equal to one (temperature, pressure and
concentration of ligand are fixed by the system. The phase

rule indicate that the total number of phase in the system

016617
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is two. Thus, there can not be two solid phasesi Thus,

only one complex may precipitate out at any given point on

the b-c¢ curve (10).

Molarity of'the substrates (M)

Figure 3 0. as the-BS—Type.

J‘d-d 1
KTL*"
%

cals th the stoichiometry and
.di:"f‘ﬂ"l —',Al‘

the formation consts _?ggéjkihi efcomplex (21).

This teqy

- Lach & ated the interaction of

&~ or P-CD V» iigh 19 drugs. The

sotubility’ didiian St SNTNRET - M . roincd osuplekon
e AR T
mterQ W ﬁNﬂﬁm URIAINBIAY

In a similar study using the aminobenzoic acids or
the monohalogenated benzoic acids as guests, Lach and Chin
(26) showed that (a) each of.the acids Enteracted with X -
or B-CD, (b) the K¢ values of the monohalogenobenzoic acids
decfeased in the rank order CL > Br and (¢) also in the

rank order -m > -p > -o, and (d) Ko value with B-CD were
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greater than with X -CD. The trends (b) and (c) were

attributed to size effects.

Extending the solubility method to the interaction
of P—CD in water with various phenyl-substituted carboxylic

acids, Pauli and Lach (27) showed that all the acids

interact with F -CD 1in 1W1ch10metrlc ratio 1:1 or 2:1
(guest : host).

w was carried out by
: CD " t in water and the

ine, antazoline,

A simila

Lach and

following

cortisone ace peridine, morphine,
procaine, reserp ~.tripelennamine. The
following points ade & (a) all the drugs interacted

even though thei too large for complete

“inclusion in the CD.G?%E?%? 2 larger the molecule the
smaller the K -. an: ' - -ﬁ:agjife interaction, (c)
the complexalfzr <ol les ‘depended on the

presence of sultﬁple group or rlng capable of inclusion in

v o6 4) GRHANGHE) G o s 11 o

instance; adlphenlne or trlpelennamlne) ST 2:1 (For

e b HRER YRR WY LGS ¢

Summarily the solubility method used by Lach and
co—éﬁrkers showed that the drug-CD complexations were not
simply inclusion phenﬁmena, but involved intermzlecular
forces such as hydrogen bonding and electrostatic

interactions.
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3.7 Methods Used for Investigating of Inclusion Complexes

3.7.1 Infrared spectra

Complexation formation may be proved in some
cases by IR studies, but this method is of 1limitted use.
D representing the majority of
the complex being ..-;’g » ed by complex formation
but some investigatde céhanging of the chemical

This is due to the bands of ,

e their diffraction
patterns, 1if t %t‘ slightly from that
of uncomplexed co, 1 can be established.
Thus, the X-ray dif

the formation (11).

This method cops ists of many technlqes, such

ws, (@ ﬂ%&l’}%gﬂﬂﬂ%ﬂﬂﬁw (&) thermo

evolution analyser (TEA), (c), differenti scanning
catorthebls| @SS | Jab! iehiancarhiibiisy &ﬁcb, and (o)
dlffe;entlal thermal analysis (DTA) which was used to

confirm in this study.

The sensitivity of the techniques can detect
‘any change in the crystalline state of a material. So,

this technique are useful to confirm the formation of

i‘ially needed to confirm-

a2
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inclusion complexes.

3.7.4 Other techniques eg. nuclear magnetic
resonance spectra (NMR), circular dichroism (CD) and
chromatography may be used in confirming the inclusion

complexes.

4. The Application of Cyelo
S

»rin Inclusion Complexes

stability, (a stability, (b)

resistance to o e to hydrolysis and

degradation in

a) Influen

.azfied out stability
studies whichl yotetardation of the
decomposition rani}A?—prostaglandin Eq
by inclusion form&tion. The stability tests were conducted

o oocc G PRI LEFhod Thihebiandl.  surnernone.

thermalﬁavimetrio analy¥sis showed that theywolatility of
16,16’5!!' aﬁ-ﬁﬂj mumgl’lm’lﬂa aig - extremely

depressed by binding to p-CD.

The stability of camomile oil can be significantly
enhanced by inclusion complexation with cyclodextrins.
Szente et. al., (30) showed that in complexed state heat

and oxygen sensitive components of camomile 01l do . not
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suffer significant decomposition even at 150°C in vacuum or
at 37°C in an atmosphere of pure oxygen. The complex is a
fine powder which seems to be applicable with advantage in

various pharmaceutical preparations.

Kernoczi ét. al,, (31) use thermography  and
classical or overpressu in 1layer chromatographic
techniques to show ) ev%' against heat and the
diminution of. vol of} thﬁdlll and sage o0il in

complexes with cyc

Lengyel a menadione—P—

cyclodextrin ere an enhanced
stability to hea is make it possible
to applicate and premixing for

verterinary use.

Koch ggﬁ) showed tﬂ' - ration of perfumes

from detergent iﬁgted by clathration

ese invELtigatioﬁs can be of

with cyclodexfrill. Pe}%aps

Zii‘;eni‘;”oﬂ‘ilifiiil%] Aa T
QARG B Ehrreos o

cyclodeitrln complexation on the thermal behavior of
benzaldehyde. The effects were examined by thermal
analysis since benzaldehyde is a volatile liquid. Besides

the reduction of the volatility of benzaldehyde there 1is

also a decrease of the photooxidation.
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(b) Resistance to oxidation

Uekama et. &1., (34) described the total
inhibition of oxidation of benzaldhyde by complexation.
The photodegradation of benzaldehyde under aerobic
conditions was significantly retarded by the complex
formation, and compleﬁ!’ pressed' by K -cyclodextrin.

‘ c

The difference in @\

abilities observed for

the complexes-—l‘-;-—;e ekplainedwon the basis of the
structure and stoi 8, 0" e solid complexes.

In xtrin complexs, the

benzaldehyde };ﬁoriented within the
cavity of cycl oxidation reaction.
On the ot»her Bt 3:2 P—cyclodextrin
complex or : ‘complex, the benzaldehyde
molecule could not be' tézhpi wiﬁhin the cavity of
B- or W= __ . of the darger cavities. In
addition, the‘ﬁzr'" Eéyclodextrin complex
seems to be stronger than t ose of p- and ¥ -cyclodextrin

complexes ﬂi%ﬁt’}%%‘}gﬂ&l casg|fhe crystalline or

adhes:Lonal water molecuyle from the &X- cyclogﬁxtrln complex
N QEXPREE BARIE ) e boner. s
cons:.deratlon is supported by the crystal structure of
benzaldehyde—d—évclodextrin hexahydrate complex. The data
jndicated that the thermal and photochemical stabilities of
benzaldehyde were improved by all three cyclodextrins, and
particularly by X -cyclodextrin. .Therefore, the formation

of solid (powder) inclusion complexes of benzaldehyde with
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cyclodextrins improved the ease of handling and decreased
the problems encountered upon prolonged storage of -

benzaldehyde.

) Resistance to Hydrolysis and Degradation in

Solution

Uekame {QS%AI ; examined the effects of

cyclodextrins drol prostacyclin and its

methylester iny ol tkw rates of hydrolysis
of prostacycli 'eﬂgzzgz:::ter (PGIZHe) were
significantly r X=, i,ﬁd Peeyclodextrins. The
deceleration ef _ iﬁn the hydrolysis of

PGIZHe were than those on the

hydrolysis ce of the spatial
relationship betw ,f-?-Gf?; guest molecules was
reflected in the kina&iﬂﬁli&l; nined stability constant

elucidate the
deceleration meijaniiﬁ; ; iarins, the effects of
pH, solvent aanghpperatureﬁjn the hydrolysis rate were

studied. ﬂhu fhvdstidatlons 318 [pdrEbrped by Uekana et.

5 whic showed any 1mprove thermal tablllty of
pros@ﬂm@ﬁﬂ @ﬁieﬁd%&’l@ wma i) in solution
and so?id phase. Dissolution and thermal behaviors of the
complex were examined and compared with the drug itself
(36). The dehydration rate of prostaglandin Ez (PGEZ) and
the isomerization rate of prostaglandin Az (PGAZ), in
complex with methylated-ﬁ-cyclodextrin. Hirayama et. &1.,

(37) carried out there studies in aqueous alkaline
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solutions. In contrast to the acceleration éffect of B-
cyclodextrin both dimethyl—P—cyclodextrin and trimethy—P-
cyclodextrin significantly retarded the reaction rates.
The stabilizing effect of dimethyl—P—cyclodextrin was
larger than that of trimethyl—F-cyclodextrin. Stability

constants and rate constants of the complexes were
kinetically determin ® basis of 1:1 inclusion
complex formatlon-_:====

Some data

that variation i of digoxin owing to

poor dissolutio in stomach may be

cyclodextrins in - > & -—cyclodextrin.

These results either a smaller ( X -

cyclodextrin) Jor a ;Iark%' lgdextrin) cavity is

5

Fugioksa ‘et. =B (39) showed that the degradation

ot vonor b ) WA | TR rormneson i

cyclodextrins. The delqylng effect 1ncreased in the order

of @W’Lﬂﬁﬂ‘i@éﬂmw Vbt pions o ene

stablllty of he freeze-dried bencyclane-fumarate

rolysis of digoxin.

cyclodextrin complexes were made compared with bencyclane-

fumarate alone in 0.1 N HCl solution at 37°C.
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t

Uekame et. &1., (40) proved that the formation of
inclusion complexes of proscillaridin with cyclodextrins in
water and in solid state brings various advantages. The
apparent stability constants for proscillaridin
cyclodextrin, suggesting that the larger the cyclodextrin

cavity, t more profitable it would be to cyclodextrin

he
cavity, the more prs%“’// would be to include the

bulky prosciliari lecu e acid hydrolysis of
—_— Y

proscillaridin ressed by p-— and ® -

cyclodextrin, w ibition was obtained

with & -cyclodex

Metronida ‘found to form an
inclusion .complex E «5 £rin in agueous solution
and in the solid p nd Bundgaard (41) found

that by inclusion oomp_r___
,,.;-‘;.J“-I:::"r‘[ -

B-cyclodextriny, thé,ph{s{e""{_ ‘the clinically used

with an F—cyc d xtrin, th tion of clinically

used anhydrous‘llorm of = COmpound,ﬂto the monohydrate,

occuring i %i %31 inhibited, as was the
marked cr@ﬁzjo ﬁaﬁl ﬁlﬁﬁhase transition.
Beside; i i m sd ﬁ&ﬂ i ﬁ etronidazole
benz‘gﬁjﬁs{np mme ﬂ:l iﬂ with P-
cyclodextrin protected the drug against photochemical

degradation and decreased the rate of hydrolysis.
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To explore the possibility of improving the
stability of Dbetamethasone-17-valerate by inlcusion
complexation with various cyclodextrins, the rate of
degradation of the steroid was measured in an aqueous
borate buffer (pH 8.00) in the presence of varying amounts
4of the cyclodextrins. For all solutions Andersen -and

Bundgaard (42) fou “‘W E disappearance of

betamethasone-17- v strict first-order

kinetic behavio betamethasone-17-

valerate was 1 . by the formation of
21-valerate 1in as revealed by HPLC

analysis. The € 10wed- € éﬁi of concentration on

the rate of degra %ff? 1 sas, T &clodextrin as well as
2,6-0-dimethylated- P1&¥G}O€F( ) % a pronounced
lodextrin did not
exhibit any sf?ﬁ' 3} stability of the

steroids (42).

SUEAD YNNG WS, e -
kAT N1 DEYMPY 110131 R

order kinetic at 37°C in the presence or absence of
cyclodextrins and glucose. The rate of degradation of
acetaminophen decreased with the increasé of cyclodextrin
or glucose concentration. The stability of acetaminophen

in an acid or alkaline solution could be improved 'by
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forming @& - and P-cyclodextrin complexation, however, the
stability of acetaminopﬁen in an acid or alkaline glucose-
solution was dependent on the degradation of glucose. The
jncluded acetaminophen dued to the inhibition of hydrogen
and hydroxyl ion attack. Thus, the hydrolytic rate was

dependent on the amount of free drug and reversible rate of

complexation in Acetaminophen, whose

molecule was more

cyclodextrin th lmdued to the size of

the cavity _value of stability

inclusion into the P—

constant of P;c

The in in with ampicillin,
methicillin an :_‘_t'-.}? n investigated by Hsyu
et. .  &l,; {43, 3 significant extension
of the hydrolytic ha' the complex made the oral

with " was normally

idity problems. The

interaction q@th
bloaVIalaﬁltEE ¢ & retarded hydrolysis and a reduction in

’gom ﬂ%ltﬁumgsﬁc]lmﬁ side effects
inco ith the unfcomplexedadrug. Dueuto an enhanced
solu:iaﬁsp] éﬁlre] jmumnglm&ga ﬁmplex there

as a greatly improved bioavailability and a reduction in

esul@ed in an improved

the in

intra- and intersubject level variation (44).
b3S
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