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Abstract

Hydrophylic matrix tablets comprising clonidine hydrochloride and two sorts of polyvinyl alcohols (PVA) with the same molecular weight and a different acetyl content, were compressed by wet granulation, in order to obtain a prolonged release of the drug.

The effects of the acetyl content from the polymer, the polymer ratio on the compresibility of the tablet and their influence on in vitro release of the active substance, were studied.
The drug release from such tablets shows that PVA with 5.56 % acetyl content have a lower release rate than PVA with 16.58 % acetyl content.

Rezumat

S-au realizat, prin metoda granulării umede urmată de comprimare, matriţe hidrofile cu clonidină clorhidrică şi două sorturi de alcool polivinilic având aceeaşi masă moleculară, dar conţinut diferit de grupe acetil, cu scopul de a obţine o cedare susţinută a medicamentului.

Au fost studiate efectele conţinutului grupelor acetil din polimer asupra comprimării tabletelor precum şi cedarea in vitro a substanţei active.

Cedarea substanţei din matriţele cu alcoolul polivinilic cu un conţinut de 5,56% grupe acetil, are loc cu o viteză mai mică decât din matriţele formulate cu alcool polivinilic cu 16,58% grupe acetil în conţinut.

· Clonidine hydrochloride

· polyvinyl alcohol with different acetyl content

· Hydrophilic matrix tablets

INTRODUCTION
The matrix-type formulation developed to obtain a sustained or prolonged release of active substances have been broadly studied in the past decades [1, 6].

Different polyvinyl alcohol (PVA) sorts were often used as a pharmaceutical excipient, especially as a binder, coating film and as a matrix former [1, 4, 6].

In this work, two sorts of PVA which have the same molecular weight and different acetyl content (5.56 % and 16.58 %) were investigated [3, 4, 5].

The influence of the different acetyl content of PVA on the compactibility/compressibility (using the hardness determinations and the friability test) and their influence on the drug release was also studied.

The purpose of this study was to prepare hydrophilic matrix tablets with clonidine hydrocloride and, to see if the PVA acetyl content influences the clonidine release from the matrix.

MATERIALS AND METHODS
· Clonidine hydrochloride – provided by Boehringer (Germany)

· PVA with the same molecular weight and different acetyl content 5,56% and 16,58% - provided by The Institute of Chemistry, Bucharest

· Lactose monohydrate – Meggle, Germany

· Starch, magnesium stearate, talc and gelatine – Germany



All substances used were of ,,pharmaceutical quality“.

Preparation of the matrix tablets

The tablets were obtained using wet granulation with  two concentrations (33.3 % and 66.6 %) of hydro-alcoholic solutions of  PVA 5.56 % acetyl content (formulation F1 – F3) and with 16.58 % acetyl content (formulation F2 - F4).

The steps of preparation were: obtaining of the titrated-powder of clonidine hydrocloride, blending, granulation, drying, uniformity of granules, lubrication and compression with an excentric single punch tablet press (Korsh type).

Table I
The formulation of clonidine  hydrophylic matrix tablets

	
	Quantity (g)

	Components
	F-1
	F-2
	F-3
	F-4

	Clonidine hydrochloride
	0.0001
	0.0001
	0.0001
	0.0001

	PVA 5.56% acetyl content
	0.05
	-
	0.1
	-

	PVA 16.5% acetyl content
	-
	0.05
	-
	0.1

	Lactose monohydrate
	0.092
	0.092
	0.042
	0.042

	Starch

Magnesium stearate

Talc

Gelatine
	0.0082
	0.0082
	0.0082
	0.0082

	TOTAL
	0.15
	0.15
	0.15
	0.15


Evaluation of matrix tablets

· Hardness determination – was effectuated using the Tablet Hardness Tester (VanKel -200, USA) in accordance with Romanian Pharmacopoeia 10th  Ed. and European Pharmacopoeia
· Friability – was conducted using a VanKel Friabilator (USA) in accordance with Romanian Pharmacopoeia 10th  Ed. 
The mean values of 10 determinations for each formulation are shown in table II and the following figures.

Table II

Influence of PVA concentration % and acetyl group on

the hardness and friability of the matrix tablets

	Formulation
	Hardness [kp]
	Friability

	F1 (33.3 % polymer with 5.56 % acetyl content)
	12.4
	0.86

	F2 (33.3 % polymer with 16.58% acetyl content)
	12.0
	1.0

	F3 (66.6 % polymer with 5.56 % acetyl content)
	8.5
	0.94

	F4 (66.6 % polymer with 16.58 % acetyl content)
	7.8
	1.1
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Figure 1
The influence of the acetyl groups content of

PVA on the hardness of the tablets
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Figure 2
The influence of the acetyl groups content on 

the friability of the tablets 
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Figure 3
The influence of the concentration of 

PVA on the hardness
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Figure 4
The influence of the concentration of PVA on the friability


· Determination of the drug release

The dissolution test has been carried out in accordance with Romanian Pharmacopoeia 10th  Ed. and European Pharmacopoeia – method 1, using VanKel VK 7000 Dissolution Testing Station (VanKel – USA). The determination was performed under the following conditions:

· dissolution medium: distilled water;

· medium volume: 900 mL;

· temperature: 37( 0,5( C;

· speed rotation: 75 rpm;

· testing duration: 8 hours.

The samples have been collected at predetermined time intervals (2, 4, 6, 8 hours) and the assay of the clonidine hydrochloride has been performed under Romanian Pharmacopoeia 10th  Ed. conditions.

The mean values of the 3 determinations for each formulation are shown in table III.
Table III
Clonidine hydrocloride  - rate of the release from each formulations

	Formulation
	Dissolute clonidine hydrochloride

 [%]

	
	After 2 hours
	After 4 hours
	After 6 hours
	After 8 hours

	F1 (33.3 % PVA with 5.56 % acetyl groups)
	38.2
	71.6
	86.7
	96.5

	F2 (33.3 % PVA with 16.58% acetyl groups)
	34.6
	54.8
	81.6
	93.0

	F3 (66.6 % PVA with 5.56 % acetyl groups)
	28.8
	52.4
	82.0
	95.6

	F4 (66.6 % PVA with 16.58% acetyl groups)
	23.4
	48.0
	63.8
	79.8
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Figure 5
Curves of drug release from each formulations (F1 – F4)

RESULTS AND DISCUSSION
The results presented in fig. 1 show that the tablets made with PVA 5.56 % acetyl content is harder then the ones made with PVA 16.58 %, but, the results outlined in fig. 2 show that the tablets made with PVA 16.58 % acetyl content are more friable then the tablets made with PVA 5.56 % acetyl content. 

Concerning the influence of % PVA content of the tablet, the hardness decreases with the increase of PVA concentration. Friability also, increases with the increase PVA content.  These characteristics may be explained by a better compressibility of PVA 5.56 % acetyl content, compared with PVA 16.58 % acetyl content,  due to a better plastic deformation and a lower elastic deformation of PVA 5,56 %  acetyl content [3].

The drug release from such tablets shows that PVA 5.56 % tablets have a lower release rate than PVA 16.58% tablets (fig. 5). 

The reason for this can be through the distinctive erosion rate of PVA 16.58 % which has a better solubility [3,4].

CONCLUSIONS 
In consequence, this study demonstrated that PVA acetyl group content has an influence on the compressibility and on the drug release from the matrix tablets (fig. 5 and fig. 6)
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Figure 6
Curves of drug release from the two sorts of PVA
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