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JOSÉ LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al 

pie de mi firma, abogado en ejercicio, titular de la tarjeta profesional nUmero 44655 

del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la 

sociedad TECNOQUIMICAS S.A., dentro del trÆmite de la referenda, en ejercicio 

de Ia dispuesto por el artIculo 42 inciso 20 de la Decision 486 de 2000, por media 

del presente escrito, procedo a sustentar y complementar la oposiciôn presentada 

en los siguientes tØrminos: 

I. RATIFICACIÔN 

Comedidamente me permito irisistir en los argumentos planteados en la oposición 

referida, los cuales, como se dijo en su momento, demuestran que la solicitud de 

la referencia incumple los requisitos de patentabilidad establecidos por los 

articulos 14 y 18 de la Decision 486 de 2000, y que par ello no merece recibir el 

beneficio patentario. 
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> En primer tØrmino, reitero que el principio activo conocido por el nombre 

genØrico de LORATADINA es conocido al menos desde 1981 por obra de lo 

revelado en la patente americana US 4,282,233 de titulo "Antihistaminic I 1-(4-

piperidylidene) 5H-benzo- [5,6]-cyclohepta [1,2-b]-pyridines", en donde 

ademÆs se indica que estos compuestos son usados como antihistammnicos 

sin tener efectos sedantes y pueden ser formulados en composiciones 

farmacØuticas como jarabes y tabletas preparadas por spray-dry; 

adicionalmente, la aprobación en  la FDA para el producto Claritin@ jarabe 

1mg/mi estª fundamentada en la patente US 6,132,758 publicada el 17-10-

2000 y titulada "Stabilized antihistamin syrup", en donde se revelan 

composiciones de Loratadina en jarabe estabilizado por la adición de Æcido 

eti lend iaminotetraacØtico, revelaciôn que permite concluir que tanto el 

principio activo en cuestiôn, como su formulaciôn en forma de jarabe, ya 

hablan sido reveladas en el arte antes de la fecha de prioridad de la solicitud 

en curso, situación que afecta el Nivel inventivo, y aün  la Novedad de la 

misma. 

) El fundamento principal de la solicitud colombiana en trÆmite estÆ dado porque 

la formulación se presenta en forma de iarabe seco, que proporciona una 

dispersion uniforme a! aæadir agua al momento de uso. Habida cuenta que en 

el capitulo descriptivo se seæala que: "a thy syrup preparation means 

preparations which are dissolved or suspended before use’ç  es del caso 

resaltar que aquella es una tØcnica comUn y conocida de entrega de productos 

farmacØuticos de extendido uso en la industria. Cualquier persona 

medianamente versada en la materia sabe que de la reconstituciôn o 

disoiuciôn de un polvo seco, y la adición posterior de un solvente adecuado se 

obtiene una soluciOn o un jarabe con adecuada viscosidad. 

En el mismo sentido existen mUltiples documentos que revelan este tipo de 

forma farmacØutica y algunos de los excipientes comunes, cuyo conocimiento 

desvirtUa cuando menos el nivel inventivo de la solicitud. Lo anterior es 

particularmente cierto a la Iuz de lo revelado en la publicacian internacional 

PCTIW002/1887A1, titulada "DRY SYRUP PREPARATIONS", en la cual se 

revela una preparacion de jarabe en seco que comprende L-carbocisteina, de 



fÆcil dispensacion, y puede ser tornado por suspension o disolución antes del 

uso; por su parte la patente china CN 1152431 A, titulada "DRY SYRUP OF 

TELDANE", la patente japonesa JP 58198418 A2, titulada "PREPARATION OF 

CEPHALEXIN DRY SYRUP", la patente japonesa JP 05097664 A2 titulada 

"DRY SYRUP OF BIFEMELANE HYDROCHLORIDE", la patente japonesa JP 

09208495A titulada "GRANULAR FORMULATION DIMINISHED BITTER 

TASTE OF DRUGS ITS PRODUCTION" y la patente Japonesa JP 6-157312, 

titulada "BITTERNESS-IMPROVED DRY SYRUP GRANULES OF 

TERFENADINE, si bien no hacen referencia explicita a Loratadina como 

principio activo de las formulaciones reveladas, si revelan suficientemente 

todas las caracteristicas que permiten formular un compuesto antihistamInico 

poco soluble en agua, para obtener un jarabe seco que se redispersa por 

posterior adiciOn de un solvente adecuado a la misma, y que dan soluciOn a 

aspectos de estabilidad y organolepticos, a travØs de los mismos cornponentes 

de la formulación de la solicitud colombiana en trÆmite. En consecuencia, a Ia 

luz de las anterioridades citadas en este punto, es necesario concluir que la 

solicitud en trÆmite no cumple con los requisitos de nivel inventivo, y aün 

novedad, que la normativa andina exige a la hora de otorgar un privilegio de 

patente de invenciôn.  

> Adicionalrnente, son de amplio conocimiento en el estado del arte diversas 

formas para modificar las propiedades reolOgicas, mediante el camblo en la 

viscosidad, y la utilización de ciertos compuestos como vehiculos en 

dispersiones homogeneas farmac6uticas1. Algunos de estos compuestos son 

los polisacÆridos (como el alginato), los derivados hidrosolubles de la celulosa 

(como la hidroxipropil celulosa), los silicatos hidratados, los carbOmeros y el 

diôxido de silice coloidal; asi mismo pueden utilizarse azücares para acornodar 

las propiedades orgariolepticas en caso de que la via de administraciôn sea 

oral. Por lo tanto y teniendo en cuenta las generalidades anteriores, es 

evidente que, la solicitud colombiana especIficamente en lo que se refiere a la 

materia revelada en las reivindicaciones 1, 2, 3, 4, 5, 6, 7, 8, 8, 10, 14, 17 y 18, 

no representa un aporte significativo frente a lo existente en el estado de la 

tØcnica. 
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II. COMPLEMENTO DE INFORMACIÔN. 

Por si no fuese suficientes los argumentos expuestos, es del caso mencionar que 

la patente americana US 6,455,533, publicada el 24 de septiembre de 2002, y 

titulada "PHARMACEUTICAL COMPOSITIONS FOR ORAL ADMINISTRATION 

COMPRISING AN ACTIVE SUBSTANCE AND A CYCLODEXTRIN" revela: 

We have just discovered novel pharmaceutical forms for 
oral administration which make it possible both to efficiently 
mask the taste of substances belonging to the substituted 
benzhydrylpiperazirie family and to obtain good bioavail-
ability of these compounds when they are administered 
orally, even without liquid being taken simultaneously. In 
particular, the Applicant set itself the aim of searching for 
such formulations which are in the form of chewable tablets, 
dry syrups, granules or sublingual tablets. 

The pharmaceutical compositions according to the 
present invention can be in various orally- administrable 
forms. In particular, the pharmaceutical compositions 
according to the present invention can be in the form of dry 
yntps chewable tablets, granules or sublingual tablets 
wicb are particularly suitable for oral administration with-
out simultaneous absorption of liquid. 

(...) 

The exdpients used are the conventional excipients used 
for compositions of this type. 

In the case of dry synips and granules, diluents such as 
polyols (maimitol, sorbitol, sucrose, etc.) and flavorings can 
be used, for example. 

1 JosØ Luis Vila Jato. Maria Begofla Delgado, Francisco Otero Espinar y JosØ Blanco MØndez. 
TECNOLOGIA FARMACEUTICA. Vol. I, Parte I, Capitulo 4, Paginas 311-313. 



EXAMPLE 8 

Dry Celirizirie Syrup 

Two compositions A and B were prepared bymixing 
together the ingredients given in the table: 

ConsiWcnt (In parts) A B 

cttizine di4drii1oride 5 10 
P?cydodextrin 27.5 55 
Flavoring 0.5 0.5 
Mamnitol 95 1000 95 1000 

The mixture is granulated with water in a planetary mixer 
and then exiruded. The extrudate obtained is dried on a 
fluidized-air bed. 

Lo anterior permite apreciar claramente que las formulaciones tipo jarabe seco, 

que contienen principios activos con actividad antihistamInica pertenecen al 

estado del arte. De igual manera, en esta solicitud se revela el empleo de 

excipientes con las mismas caracteristicas de algunos de los propuestos por la 

solicitud colombiana en tramite, especialmente del tipo carbohidratos y alcoholes 

derivados de los mismos. 

En el mismo sentido, la publicación que enseguida se reporta permite concluir que 

las formulaciones tipo "jarabe seco" se han empleado profusamente y con 

anterioridad en presencia de otros tipos de compuestos activos, particularmente 

en antibiôticos: 

"CLINICAL STUDIES ON CLARITHROMYCIN DRY SYRUP IN THE PEDIATRIC 

FIELD. PEDIATRIC STUDY GROUP OF TE-031 DRY SYRUP2. 

Clanthromycin dry syrup, a new drug preparation, was clinically evaluated in the 

pediatric field and the following results were obtained: 1. Absorption and excretion 

In infants administered with single oral dose of 5 mg (potency)/kg and 10 mg/kg, 

2 Fujil R, Iwata S, Satoh Y, Terashima I, Meguro H, Sunakawa K, Takeuchi Y, Aoyama T, Akita H, 
Yokota T, et al. Clinical Studies On Clarithromycin Dry Syrup In The Pediatric Field. Pediatric Study 
Group Of Te-031 Dry Syrup. Jpn J Antibiot. 1994 Oct;47(10):1283-98. 



the Cmax was 2.26 +1- 0.42 and 3.23 micrograms/ml; Tmax, 1.6 -’1- 0.1 and 2.0 

hours; T 1/2, 3.89 +1- 0.52 and 2.06 hours; AUC (0-infinity), 13.48 +1- 1.93 and 

13.84 micrograms. hr/ml, respectively. Urinary concentrations peaked in 2-4 hours 

after administration at 5 mg/kg and 0-2 hours at 10 mg/kg. Urinary recovery rates 

in the first 6 hours were 25.8 i-i’- 3.9% at 5 mg/kg and 20.7% at 10 mg/kg. 2. 

Clinical results The clinical efficacy of the drug was evaluated in 150 patients with 

various infections. Clarithromycin dry syrup was administered to all the patients at 

daily doses of 10-15 mg/kg divided into 2-3 equal doses. The overall clinical 

efficacy rate was 98.0%, and this drug was effective in 98.9961, of 90 patients for 

whom the causative pathogens were identified and in 96.7% of the other 60 

patients for whom the causative pathogens were unknown. The bacteriological 

eradication rate was 88.5%. The efficacy and eradication rates for 19 patients who 

had not responded to previous chemotherapy that lasted for more than three days 

were 94.7% (18/19) and 75.0%, respectively. Side effects occurred in 4 (2.496) of 

169 patients subjected to safety analyses, but none was serious. As to abnormal 

laboratory test results, moderate increases of eosinophils and elevations of 

transaminases were observed in 5.9% of the cases. No particular and serious 

problems were associated with administration of this drug. Based on the above 

results, clarithromycin dry syrup is considered to be very useful and have a good 

compliance at a daily dose of 10-15 mg/kg divided into 2-3 doses. 

AsI mismo la fabricación de dichos jarabes secos se hace mediante un proceso 

reconocido y ampliamente empleado a nivel industrial, tanto asi que existen 

equipos especificamente disenados para el Ilenado de los envases 

correspond ientes a dichas formulaciones3, con lo que la obtención de una 

formulaciôn de este tipo, y la inclusion de un principio activo, se reduce a la 

aplicaciOn de los ensayos de preformulaciôn y formulaciôn requeridos para 

obtener un medicamento de este tipo. 

En conclusiOn, la solicitud colombiana en trÆmite no se refiere mÆs que a una 

formulaciOn convencional de un fÆrmaco conocido como Loratadina, un aglutinante 

y un azUcar ya sea en forma de polvo o granulos, la cual es luego reconstituida en 

el momento en que se desee usar mediante la adición de agua; de alguna manera 

la presente solicitud pretende confundir al lector con el tØrmino "jarabe seco", ya 

http://www. bhagwatipharma.co.in/dry_syrupJDOWder_fihliflg_O2l . htm 
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PHARMACEUTICAL COMPOSITIONS FOR 
ORAL ADMINISTRATION, COMPRISING AN 

ACTIVE SUBSTANCE AND A 
CYCLODEXTRIN 

This application is a 371 of PCT/BE98/00100, filed Jul. 
2, 1998. 

The present invention relates to pharmaceutical compo-
sitions for oral administration, comprising an active sub-
stance belonging to the substituted benzhydrylpiperazine 
family and a cyclodextrin. 

Many substances belonging to the substituted benzhy-
drylpiperazine family are known as being substances which 
have advantageous pharmacological properties. 

For example, GB patent 817,231 in the name of the 
Applicant describes substituted benzhydryl-piperazines cor-
responding to the general formula 

in which R and R1 represent, independently of each other, a 
hydrogen or halogen atom, or an alkyl or alkoxy group, 
where R and R’ can be in an ortho, meta or para position, 
and n represents the number 1 or 2, as well as the pharma-
ceutically acceptable salts thereof. 

Among these compounds is found, in particular, 242-[4-
[(4-chlorophenyl)phenylmethyl]-1-piperazinylj-ethoxy] 
ethanol, also known as hydroxyzine, and the dihydrochlo-
ride thereof, which are well known for their antihistaminic 
and tranquilizing properties. 

Patent EP 58146 in the name of the Applicant describes 
substituted bcnzhydrylpiperazines corresponding to the gen-
eral formula 

in which L represents an �OH or �NH2 group, X and X, 
taken individually, represent a hydrogen atom, a halogen 
atom, a linear or branched C1 or C4 alkoxy radical or a 
trifluoromethyl radical, m is equal to 1 or 2 and n is equal 
to 1 or 2, as well as the pharmaceutically acceptable salts 
thereof. 

Among these compounds, 2-[2-[4-[(4-chlorophenyl) 
phenylmethyl]-1-piperazinyl]acetic acid, also known as 
cetirizine and the dihydrochioride thereof are well known 
for their antihistaminic properties. 

Hitherto, the only commercial pharmaceutical composi-
tions for oral administration containing compounds of this 
type are of conventional type. In the case of film-coated 
tablets, administration takes place by swallowing by means 

of the simultaneous absorption of liquid. When the absorp-
tion needs to take place without simultaneous absorption of 
liquid (pre- or postoperative conditions, absence of drinking 
water, etc.), a conventional mode of administration is unsuit-

s able on account of the extremely bitter taste of these 
substituted benzhydrylpiperazines. 

Various techniques intended to mask the taste of pharma-
ceutical substances have been described. 

For example, U.S. Pat. No. 3,558,600 describes a method 
10 for masking the bitter taste of antihistaminic agents belong-

ing to the substituted 1-(p-chloro-benzhydryl)piperazine 
family, which consists in converting the active substance in 
free base form into the form of its salt with a long-chain 
alkyl sulfate, for example such as stearyl sulfate. 

15 Another known method for masking the taste of active 
principles consists in forming an inclusion complex between 
the active principle and a cyclodextrin. In this case, the 
masking of the taste arises from the trapping of the active 
principle which cannot be released as it passes through the 

20 mouth. However, this solution to the problem of masking the 
taste entails another problem specific to the masking of the 
taste of orally administered pharmaceutically active 
substances, namely the problem of the bioavailability and 
speed of action of the active principle. Specifically, if the 

25 association constant of the inclusion complex is too large, 
there is a risk that the active principle will not be released 
easily enough to allow good absorption in the gastrointes-
tinal tract. In this case, the expected therapeutic effect cannot 
be obtained. 

30 Patent EP 399,902 mentions this twofold probiem intrin-
sic to pharmaceutical compositions for oral administration, 
namely the masking of taste combined with good bioavail-
ability. That patent describes freeze-dried and porous phar-
maceutical forms comprising, besides the conventional 

35 excipients and additives for this type of formulation, the 
active principle and a cyclodextrin, as well as processes for 
preparing these pharmaceutical forms. Pharmaceutical com-
positions containing the following active principles are 
described in the embodiment examples of the invention: 

40 ketoprofen, trimipramine methanesulfonate, zopiclone, 
phenobarbital, vitamin A, lemon essence, pritinamycin or 
vitamin D3. 

However, that document does not make it possible to 
conclude that the masking of taste and the bioavailability of 

45 these active principles are indeed obtained in all cases. In the 
case of pharmaceutical substances belonging to the substi-
tuted benzhydryl-piperazine family, this problem is of spe-
cial importance since, although it is desirable to mask the 
extremely bitter, unpleasant taste of these active principles, 

50 it is also essential that they should be released immediately 
after administration in order to obtain a rapid and efficient 
effect. 

The Applicant thus set itself the aim of searching for novel 
pharmaceutical compositions which allow easier oral 

55 administration of pharmaceutical substances belonging to 
the substituted benzhydryl-piperazine family than is pos-
sible with the current compositions, while still ensuring 
good bioavailability of the active substance. 

We have just discovered novel pharmaceutical forms for 
60 oral administration which make it possible both to efficiently 

mask the taste of substances belonging to the substituted 
benzhydrylpiperazine family and to obtain good bioavail-
ability of these compounds when they are administered 
orally, even without liquid being taken simultaneously. In 

65 particular, the Applicant set itself the aim of searching for 
such formulations which are in the form of chewable tablets, 
dry syrups, granules or sublingual tablets. 
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Accordingly, the present invention relates to orally 
administrative solid pharmaceutical compositions compris-
ing an active substance belonging to the substituted benzhy-
drylpiperazine family and at least one cyclodextrin. 

The cyclodextrins which can be used according to the 
present invention can be chosen from a, 3 or y 
cyclodextrins, or from alkyl or hydroxyalkyl derivatives 
thereof, such as heptakis(2,6-di-o-methyl)-1-cycIode3trin 
(commonly abbreviated to DIMEB), randomly methylated 
13-cyclodextrin (commonly abbreviated to RAMEB) and 
hydroxypropyl 3-cyclodextrin (commonly abbreviated to 
HPIICD). 

Among the active substances belonging to the substituted 
benzhydrylpiperazine family which will be mentioned in 
particular are 2-[2-[4-[(4 -chlorophenyl)phenylmethyl]-1-
piperazinyl]ethoxy]acetic acid (cetirizine), 2-[2-[4-[(4-
chlorophenyl)phenylmethyl]-1-piperazinyl]ethoxy]ethanol 
(hydroxy zinc), 2-[2-[4-[bis(4-fluorophenyl)methyl]-1 - 
piperazinyl]ethoxy]acetic acid (efletirizine), 1-
(4-chlorophenyl)phenylmethyl]-4-[(3-mcthylphenyl) 
methyl]piperazine (meclizme) or 1-[(4-tert-butylphenyl) 
methyl]-4-[(4-chlorophenyt)phenylmethyl]piperazine 
(buclizine), the optically active isomers thereof and the 
pharmaceutically acceptable salts thereof. 

The pharmaceutical compositions according to the 
present invention can be in various orally-administrable 
forms. In particular, the pharmaceutical compositions 
according to the present invention can be in the form of dry 
syrups, chewable tablets, granules or sublingual tablets 
which are particularly suitable for oral administration with-
out simultaneous absorption of liquid. 

The excipients used are the conventional excipients used 
for compositions of this type. 

In the case of dry syrups and granules, diluents such as 
polyols (manmtol, soibitol, sucrose, etc.) and flavorings can 
be used, for example. 

In the case of chewable tablets, any conventional excipi-
ant which gives good tabletting parameters can be used, such 
as diluenis (mannitol, sorbitol, etc.), crumbling agents or 

swelling agents (polyvinylpolypyrrolidone, sodium 
croscarmellose, starches and derivatives, cellulose and 
derivatives, etc.), lubricants (magnesium stearate, etc.), now 
agents (Aerosil 200, etc.) and flavorings. 

In the case of sublingual tablets, the excipients cited 
above can he used, selecting those which are water-soluble. 

As regards the preparation methods, any common method 
used by pharmacists for the preparation of compositions of 
this type can be used. 

If so desired, the complex of the active substance with 
cyclodextrin can be prepared beforehand, for example by 
blending the active substance and the cyclodextrin in the 
presence of water or by preparing an aqueous solution 
containing the active substance and the cyclodextrin in the 

desired molar ratio. 
Alternatively, the active substance and the cyclodextrin 

can be simply mixed together with the other excipients and 
adjuvants. 

The examples which follow illustrate the present inven-
tion without limiting if. In these examples, the parts are 
expressed on a weight basis. 

EXAMPLE 1 

Bitterness Test 

Varicus solutions are prepared by adding 0-cyclodextrin 
to a solution of 2 mgimi of cetirizine dihydrochloride such 
that the molar ratio between the 3-cyclodextrin and the 

cetirizine is respectively 0, 0.5. 1.0. 2.0 and 4.0. 

4 
The bitterness of these solutions was tested on a group of 

7 individuals. The results of this test are given in Table 1. 

TABLE 1 
5 

Bitterness teat 

Molar ratio 

-CD!cet1rizine 0.0 0.5 1.0 2.0 4.0 

10 Absence of bitterness 0 0 0 3 7 
Very aintly hitte, 0 I 6 4 0 
Strongly bitter 7 6 1 0 I) 

is 

A reduction in the bitterness of cetirizine dihydrochloride 
is noted when 3-cyclodextrin is added to the cctirizinc 
dibydrochloride solution. This reduction is particularly 
noticeable when the molar ratio between the 0-cyclodextrin 
and the cetirizine dihydrochloride is between 1.0 and 4.0. 

20 EXAMPLE 2 

Solubility Test 

The solubility of hydrophobic molecules in water is 

25 increased in the presence of cyclodextrins, as regards both 
the rate of dissolution and the amount of active substance 

dissolved. Modification of the solubility in water of a 
hydrophobic active substance in the presence of cyclodex-

trin thus constitutes a method commonly used for demon-

30 strafing the formation of an inclusion complex (see J. Szctli, 

in V. F. Smolen and L. A. Ball, Controlled Drug 

Bioavailabiity, Vol. 3, Wiley, New York (1985), 365-420). 

Although cetirizine dihydrochloride is very soluble in 
water at neutral pH, its solubility is much lower when the pH 

ng is between 2.5 and 35 (solubility of about 1 g/100 ml). In 

this test, the modification of the solubility of cetirizine 

dihydrochloride in water at pH 3.4 in the presence of 

3-cyclodextrin was examined, in order to demonstrate the 

formation of an inclusion complex between cetirizine and 

40 0-cyclodextrin. 

Two solutions A and B were prepared. Solution A con-

tained cetirizine dihydrochloride in water at pH 3.4; solution 

B contained cetirizine dihydrochloride and -cyclodextrin in 

a 1:1 molar ratio in water at pH 3.4. These two solutions 
45 were stirred at room temperature until thermodynamic equi-

librium was reached. 

After stirring, only a very small amount of cetiri4ne (1 

g/100 ml of water) could be dissolved in solution A. On the 

50 
other hand, solution B allowed 27 g/100 ml of cetirizine to 

be dissolved in the aqueous phase. 

Moreover, 3-cyclodextrin is sparingly soluble in water 

(1.85 g/100 ml). Its solubility increases gradually as ceti-

rizine dihydrochloride is added, up to a 1:10-cyclodextrin/ 
cetirizine molar ratio. At pH 3.4, the solubility of 
3-cyclodextrin increases by a factor of at least 30 

EXAMPLE 3 

Demonstration of the Formation of a Complex by 
60 UV Spectroscopy 

The complexation of a host with a cyclodextrin is gener-

ally reflected by a slight displacement of the absorption 

maximum in UV spectroscopy and/or by a change in the 

65 molar extinction coefficient (J. Szetli in Cyclodextrin 
Technology, Chapter 2.2.4.2, Kluwer Academic Publishers, 

1988). 
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Various solutions containing various molar ratios of ceti-

rizine dihydrochloride/-cyclodextrin were prepared and the 
differences in absorbence at 230 nm were determined. The 
reason for this is that, in water, cetirizine has an absorption 
maximum at 230 nm in the absence of cyclodextrin. 5 

A decrease in the absorbence at the absorption maximum 
gradually as the (-cyclodextrin concentration increases is 
observed. This hypochromatic effect indicates the formation 
of an inclusion complex. 

10 

EXAMPLE 4 

Competition for the Complexation with Colored 
Indicators 

In this example, changes in the absorption spectrum in the 15 

visible range of a solution containing a complex between a 
cyclodextrin and a colored indicator when cetirizine is 
introduced into the solution are observed. In this case, the 
cetirizine comes into competition with the colored indicator 
for the formation of an inclusion complex. The changes in 20 

the visible-range spectrum thus make it possible to deter-
mine whether or not cetirizine forms an inclusion complex 
with cyclodextrin. 

Two acid-base indicators were used; crystal violet and 
25 

methyl orange. In the case of the acid-base indicators, the 
changes in the absorption spectrum due to complexation 
with a cyclodextrin are often large given that the complex-
ation brings about a change in the pK of the indicator. If the 
pH of the solution is close to the pK, the addition of a 

30 
cyclodextrin to an acid-base indicator solution brings about 
ionization or deionization of the indicator, which is reflected 
by a change in the color of the solution. Consequently, the 
absorption maximum in the visible spectrum is displaced as 
a function of the degree of complexation. 35 

When cetirizine dihydrochloride is introduced into an 
aqueous solution containing an acid-base indicator and 

-cyclodextrin, a displacement of the absorption maximum 
is also observed, indicating thereby that some of the indi-
cator is no longer complexed with the (-cyclodextrin. This 40 
means that some of the (3-cyclodextrin has been used to 
complex the cetirizine introduced into the medium. (J. Szetli 
in Cyclodextrin Technology, Chapter 2.2.4.1, Kluwer Aca-
demic Publishers, 1988). 

An average value for the association constant of 3292 45 
mol1 for the competition with crystal violet, and of 3587 
mol1 for the competition with methyl orange, are deter-
mined. 

EXAMPLE 5 

Identification of the Formation of a Complex by 
Proton NMR 

Nuclear magnetic resonance (NMR) spectroscopy is com-
monly used to demonstrate the formation of inclusion com-
plexes with cyclodextrins (F. Djedaini and B. Perly in D. 
Duchene, New Trends in Cyclodextrin and Derivatives, 
Chap. 6, §2&3, Edition de Santd, Paris 1991, F. Djedaini et 
al., J. Pharm. Sciences, 79 (7), 643-646 (1990)). 

In this test, various solutions containing variable molar 
ratios of -cyclodextrin/cetirizine dihydrochloride in a 9:1 
H20/D20 mixture were analyzed by proton NMR spectros-
copy. The observed regions of the spectrum correspond to 
the resonant frequency zone for protons 2 to 6.6’ (d3.0 to 
4.0 ppm) of 3-cyclodextrin and to the resonant frequency 
zone of the aromatic protons of cetirizine (d’=7.2 to 7.6 
ppm). 

50 

55 

6 
Only one resonance peak at an average resonant fre-

quency between the resonant frequency of the free molecule 
and that of the complexed molecule is observed for each 
proton. This means that the system analyzed is in an 
exchange regime which is faster than the time scale of the 
NMR measurement. 

When the amount of cetirizine present in solution with the 
p-cyclodextrin increases, a large shift upfield is observed for 
the protons located inside the hydrophobic cavity of 
3-cyclodextrin (protons 3 and 5). On the other hand, the 
resonant frequencies of the protons located on the outside of 
the -cyclodextrin cavity (protons 2 and 4) hardly shift at all. 
This clearly demonstrates the formation of an inclusion 
complex in the -cyclodextrin cavity. 

As regards the protons of cetirizine, it is found that only 
the aromatic protons undergo a shift in their resonant fre-
quency. The full interpretation is complicated by the over-

lapping of the resonance signals of the 9 aromatic protons. 
This observation indicates the inclusion of the aromatic 
portion of cetirizine in the 0-cyclodextrin cavity. 

In addition, the stoichiometric coefficient for the complex 
was determined by the technique of continuous variation, 
also known as the "Job method" (see F. Djedaini et al., J. 
Pharm. Sciences, 79 (7), 643-646 (1990), P. Job, Ann. 

Chim., 9, 113-134 (1928)). Variation of the chemical shift 

for proton 3 of -cyclodextrin was taken as variable. By this 

method, it is determined that the complex formed has a 1:1 

stoichiometry. 

60 

EXAMPLE 6 

Chewable Polyol-based Cetirizine Tablets 

Cetirizine dihydrochloride (10 parts) and 3-cyclodextrin 

(55 parts) are blended in the presence of water in a planetary 

mixer for 20 minutes. In this way, the complex between the 

cetirizine dihydrochloride and the 0-cyclodextrin is formed. 

This mixture is then dried in an oven. 

Alter drying, the complex is mixed with the following 

excipients: Sorbitol (29.45 parts), Acesulfam K (0.7 parts) 
Aerosil 200 (0.3 parts), Croscarmellose sodium (2.1 parts), 

Glycamil (1.2 part), liquorice flavoring (0.25 part). 

The mixture is then tabletted in a conventional manner. 

EXAMPLE 7 

Polyol-free Chewable Cetirizine Tablets 

The cetirizine dihydrochloride and 3-cyclodextrin com-
plex is prepared in the same way as in Example 6. The 

excipients used are as follows: Polyvinylpolypyrrolidone 
(35 parts), Avicel pH 101 (50 part) , Avicel CE 15 (7 parts), 
Aerosil 200 (1 part), magnesium stearate (1.6 parts), 
Acesulfam K (1.4 part), flavorings (2.7 parts). 

EXAMPLE 8 

Dry Cetirizine Syrup 

t(1 

65 
Two compositions A and B were prepared by mixing 

together the ingredients given in the table: 
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Constituent (in parts) - -- A B 

Cetirizine dihydrochloride 5 10 5 
-cyclodextrin 275 55 

Flavoring 0.5 0.5 
Mannitol 95 1000 qs 1000 

The mixture is granulated with water in a planetary mixer 10 

and then extruded. The extrudate obtained is dried on a c) optionally adding to said mixture at least one non-
fluidized-air bed. complexing excipient or adjuvent and 

d) drying said mixture to form a solid pharmaceutical 

is composition. 
8. The method of claim 7, wherein the pharmaceutical 

composition is in the form of a chewable tablet, a dijf syrup 
or a sublingual tablet. 

9. The method of claim 7, wherein the active substance is 
20 chosen from the group consisting of cetirizine, hydroxyzine, 

efletirizrne, meclizine and buclizine, the optically active 
isomers thereof and the pharmaceutically acceptable sa
thereof. 

10. The method of claim 7, wherein the cyclodextrin is 
25 chosen from the group consisting of a, l or   cyclodextrins 

and alkyl or hydroallcyl derivatives th
11. The method of claim 7, wherein the molar ratio 

between the cyclodextrin and the active substance is 
between 1.0 and 4.0. 

30 12. The method of claim 7, wherein the cyclodextrin is 
heptakis(2,6-di-o-methyl)-(3-cyclodextrin, randomly methy-
lated 0-cyclodextrin or hydroxylpropyl (3-cyclodextrin. 

13. A method for orally administering an active substance 
belonging to the substituted benzhydrylpiperazine family, an 

.s optically active isomer thereof or a pharmaceutically active 
salt thereof comprising: 

orally administering a solid pharmaceutical composition 
comprising a mixture of an active substance belonging 
to the substituted benzhydrylpiperazine family, an opti-

40  active isomer thereof or a pharmaceutically active 
salt thereof and at least one cyclodextrin, wherein said 
mixture does not contain any inclusion complexes. 

14. The method of claim 13, wherein the pharmaceutical 
composition is in the form of a chewable tablet, a dry syrup 

45 or a sublingual tablet. 
15. The method of claim 13, wherein the active substance 

is chosen from the group consisting of cetirizine, 
bydroxyzine, efietirizine, meclizine and bucizine, the opti-
cally active isomers thereof and the pharmaceutically 

50 acceptable salts thereof. 
16. The method of claim 13, wherein the cyclodextrin is 

chosen from the group consisting of a, 0 or y cyclodextnns 
and alkyl or hydroalkyl derivatives thereof. 

17. The method of claim 13, wherein the molar ratio 
55 between the cyclodextrin and the active substance is 

between 1.0 and 4.0. 
18. The method of claim 13, wherein the cyclodextrin is 

heptakis(2,6-di-o-methyl)-(3-cyclodextrin, randomly methy-
lated 0-cyclodextrin or hydroxylpropyl (3.-cyclodexirin. 

8 

EXAMPLE 9 

Hydroxyzine Granules 

A composition C was prepared by mixing together the 
ingredients given in the table: 

lts 

ereof. 

Constituent (in parts) C 

1-lydroxyzine dihydrochloride 25 
-cyclodextrin 142 

Flavoring 2 
tropalpable sucrose qa 1000 

The mixture is granulated with water in a planetary mixer 
and then extruded. The extrudate is dried in a fluidized-air 
bed. 

What is claimed is. 
1. A solid pharmaceutical composition for oral adminis-

tration comprising a mixture of an active substance belong-
ing to the substituted benzhydrylpiperazine family, an opti-
cally active isomer thereof or a pharmaceutically active salt 
thereof and at least one cyclodextrin, wherein said mixture 
does not contain any inclusion complexes. 

2. Pharmaceutical composition according to claim 1, 
wherein it is in the form of a chewable tablet, a dry syrup, 
granules or a sublingual tablet. 

3. Pharmaceutical composition according to claim 1, 
characterized in that the active substance is chosen from the 
group consisting of cctirizinc, hydroxyzinc, cflctirizinc, 
meclizine and bucizine, the optically active isomers thereof 
and the pharmaceutically acceptable salts thereof. 

4. Pharmaceutical composition according to claim 1, 
characterized in that the cyclodextrin is chosen from the 
group consisting of a, 0 or y cyclodexirins and alkyl or 
hydroxyalkyl derivatives thereof. 

5. Pharmaceutical composition according to claim 1, the 
molar ratio between the cyclodextrin and the active sub-
stance is between 1.0 and 4.0. 

6. Pharmaceutical composition according to claim 1, 
wherein the cyclodextrin is heptakis(2,64-o-methyl)-f3-
cyclodextrin, randomly methylated 0-cyclodextrin or 
hydroxylpropyl 0-cyclodextrin. 

7. A method of making a solid pharmaceutical composi-
tion for oral administration comprising a mixture of an 
active substance belonging to the substituted benzhydrylpip-
crazine family, an optically active isomer thercof or a 
pharmaceutically active salt thereof and at least one 

cyclodextrin, wherein said mixture does not contain any 
inclusion complexes, comprising: 

providing an active substance from the substituted ben-
zhydrylpiperazine family, an optically active isomer 
thereof or a pharmaceutically active salt thereof and at 
least one cyclodextrin 

b) mixing said active substance and said at least one 
cyclodextrin to form a mixture, wherein said mixture 
does not contain any inclusion complexes; 
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[Clinical studies on clarithromycin dry syrup in the pediatric field. Pediatric 
Study Group of TE-031 Dry Syrup] 

[Article In Japanese] 

Rdii R, Iwata S. Satoh Y, Terashima I, Mecuro H. Sunakawa K. Takeuchi 
V, Aoyaj, Akita H. Yokotat, et al. 

Department of Pediatrics, School of Medicine, Tellcyo University. 

Clarithromycin dry syrup, a new drug preparation, was clinically evaluated in the 
pediatric field and the following results were obtained: 1. Absorption and 
excretion In infants administered with single oral dose of 5 mg (potency)/kg and 
10 mg/kg, the Cmax was 2.26 +1- 0.42 and 3.23 micrograms/ml; Tmax, 1.6 +1-
0.1 and 2.0 hours; T 1/2, 3.89 +1- 0.52 and 2.06 hours; AUC (0-infinity), 13.48 
+1- 1.93 and 13.84 micrograms.hr/ml, respectively. Urinary concentrations 
peaked in 2-4 hours after administration at 5 mg/kg and 0-2 hours at 10 mg/kg. 
Urinary recovery rates in the first 6 hours were 25.8 +/- 3.9% at 5 mg/kg and 
20.7% at 10 mg/kg. 2. Clinical results The clinical efficacy of the drug was 
evaluated in 150 patients with various infections. Clarithromycin dry syrup was 
administered to all the patients at daily doses of 10-15 mg/kg divided into 2-3 
equal doses. The overall clinical efficacy rate was 98.0%, and this drug was 
effective in 98.9% of 90 patients for whom the causative pathogens were 
identified and in 96.7% of the other 60 patients for whom the causative 
pathogens were unknown. The bacteriological eradication rate was 88.5%. The 
efficacy and eradication rates for 19 patients who had not responded to previous 
chemotherapy that lasted for more than three days were 94.7% (18/19) and 
75.0%, respectively. Side effects occurred in 4 (2.4%) of 169 patients subjected 
to safety analyses, but none was serious. As to abnormal laboratory test results, 
moderate increases of eosinophils and elevations of transaminases were observed 
in 5.9% of the cases. No particular and serious problems were associated with 
administration of this drug. Based on the above results, clarithromycin dry syrup 
is considered to be very useful and have a good compliance at a daily dose of 10-
15 mg/kg divided into 2-3 doses. 

PMID: 7807690 (PubMed - Indexed for MEDUNE] 
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