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provide a viscous formulation, ethanol and at least one 
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MEDICINAL PREPARATION PARTICULARLY FOR 
THE TREATMENT OF SLIPPED DISCS HERNIAS 

[0001] The invention concerns a viscous injectable 
medicinal preparation containing ethanol and a compound 
opaque to X-rays. 

[0002] It is more particularly but not exclusively appli 
cable to the treatment of discal hernias as Well as to 
interventional procedures Where pure ethanol has been 
found to be effective: treatment of hepato-cellular tumours 
or osteoid osteomas, kidney cysts and arteriovenous angio 
mas. 

[0003] Discal hernias are the main causes of back pains 
and sciaticas. They are usually related to multiple ergonomic 
and anatomic factors such as poor posture, abdominal and 
paraspinal muscle Weakness, etc. 

[0004] Traditional and surgical therapies are the treatment 
of choice in most cases. However, for certain patients With 
Well-de?ned clinical and radiological criteria a percutaneous 
treatment can be offered. 

[0005] The e?icacy of percutaneous treatment for lumbar 
discal hernias by injection of an enZyme, chymopapain 
(nucleolysis: enZymatic alteration of an intervertebral disc), 
is Well established. Nevertheless, patients With a history of 
allergy or those have already received nucleolysis treatment 
can not take advantage of this procedure. 

[0006] With regard to the necrosing effect of ethanol on 
biological tissues absolute alcohol (anhydrous ethanol) has 
been used as an effective therapeutic agent in many inter 
ventional procedures such as sclerosis of the ganglia and 
nerves; ablation of liver tumours and kidney tumours; pre 
operative treatment for vertebral tumours; ar‘teriovenous, 
peripheral, visceral and brain malformations, etc. 

[0007] One team recently considered the use of these 
therapeutic properties in the treatment of back disorders. 
They treated lumbar discal hernias With intradiscal injec 
tions of absolute alcohol With very promising results. This 
percutaneous procedure has a number of advantages: 

[0008] no allergic complication, 

[0009] no local septic complication, 

[0010] less post-treatment pain, 

[0011] no shrinkage of the interdiscal space, 

[0012] no in?ammatory complication, 

[0013] a shorter clinical recovery time. 

[0014] Nonetheless, ethanol, because of its properties, can 
diffuse at a distance from its target and cause necrosis of 
healthy cells. This is Why the team using pure ethanol 
contraindicated its use for discal hernias With epidural 
leakage as revealed by discography as Well as in cases of 
cervical discal hernias. 

[0015] Moreover, the use of alcohol in the treatment of 
hepato-cellular tumours can cause thrombosis of the portal 
vein by diffusion of the product into the venous system. One 
of the applicant’s objectives is to avoid the side effects of 
ethanol in this disorder, in other Words necrosis of healthy 
tissues Which occurs as a result of diffusion at a distance 
from the target as Well as to reinforce effectiveness. 

[0016] To this end, the applicant has tested several thick 
eners and is proposing an injectable medicinal preparation 
Which comprises at least one compound used to make the 
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preparation viscous, ethanol and at least one compound 
making said preparation opaque to X-rays in order to 
manage its administration and action. 

[0017] Advantageously, viscosity limits diffusion of the 
preparation to a speci?c area and reinforces its therapeutic 
effect. 

[0018] This preparation thus has the dual advantage of 
offering an active principle With limited diffusion and a 
marker to be able to better monitor injection as the therapist 
performs the procedure and, most importantly, for post 
treatment monitoring of the exact location of the injected 
product With the aid of a scanner. 

[0019] The compounds used to make the preparation 
opaque to X-rays can be inert compounds such as tungsten 
oxide or tantalum oxide. 

[0020] These compounds can be added for example in 
poWder form either at the end of the preparation manufac 
turing process or immediately prior to injection. 

[0021] Ethylcellulose Was selected as the compound 
(excipient) used to achieve the required viscosity. This 
choice is based on several criteria: 

[0022] its hydrophilic nature, given the fact that the 
preparation is for injection, 

[0023] its thickening capacity Which has to be su?icient, 
even When present in small amounts, to increase the 
mixture’s viscosity, 

[0024] cellulose derivatives are Water-soluble in vitro 
and therefore circumvent the need for surgical resection 
of the treated area, 

[0025] it is in the form of a poWder and not a liquid in 
order not to dilute the ethanol, 

[0026] a certain degree of solubility in ethanol so as to 
obtain a homogeneous preparation, 

[0027] systemic and/or local toxic effects reduced to a 
minimum, and preferably non-existent, in order not to 
compromise tolerance to the preparation. 

[0028] Consequently, the preparation according to the 
invention ful?ls the required criteria Which are safety of use 
in all phases of the process and the ability to produce stable 
and selective sclerosis. 

[0029] One mode of implementation of the invention, 
given as a non-limiting, example, Will be described herein 
after: 

[0030] FIG. 1 represents measurement of viscosity 
expressed in pharmaceutical units as a function of concen 
tration given as the percentage of ethylcellulose Weight With 
respect to total Weight; 

[0031] FIG. 2 represents measurement of viscosity 
expressed in pharmaceutical units as a function of tempera 
ture given in degrees Celsius. 

CHOICE OF EXCIPIENTS USED IN THE 
PREPARATION 

[0032] Six products registered in the European Pharma 
copoeia 3rd edition (1999) and ful?lling the above-men 
tioned criteria Were chosen for evaluation as an excipient 
(Table I). Each of these Was tested for solubility in hot/cold 
ethanol. In addition, the physico-chemical compatibility of 
substances in contact With each other (by visual evaluation) 
and the approximate viscosity of the mixture Were also 
examined. 
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TABLE I 

Products tested for gel manufacture 

Products Commercial references Suppliers 

Hydroxycellulose Klucel MF EP ® Aldrich 
Klucel HF EP ® 

Ethylcellulose Aqualon 100 NF ® Hercules 
Polysorbate Montanox 80 ® Seppic 
Colloidal Silica Aerosil R972 ® Degussa France 

Aerosil R200 ® 
Carboxypolymethylene Carbopol 940 ® Gattefosse 

Carbopol 934 ® 
Polyethyleneglycol Lutrol E4000 ® BASF France 

Lutrol E6000 ® 

[0033] The results of various tests are summarized in 
Table II. All the products tested Were soluble in hot ethanol. 
Only ethylcellulose Was also more or less soluble in cold 
ethanol. Moreover, the physico-chemical compatibility of 
the mixture (absence of precipitation) Was good and viscos 
ity Was satisfactory. This is Why ethylcellulose Was consid 
ered to be the most suitable product. 

TABLE II 

Characteristics of products tested 

Solubility 
in 

ethanol 

Products Cold Hot Visual examination 

Hydroxypropylcellulose — + After cooling, non 

— + homogeneous 

Ethylcellulose : + Clear gel 
Polysorbate — + Very lOW viscosity 
Colloidal Silica — + Only becomes viscous a 

— + feW days later 

Carboxypolymethylene — + Precipitates after 
— + neutralisation 

Polyethyleneglycol — + Precipitates on cooling 
— + 

Manufacture of the Preparation 

[0034] Several preparations at di?‘erent ethylcellulose 
concentrations Were made up by dissolving 0.15, 0.45 and 
0.75 g in 15 mL of ethanol With a purity of 70 to 99% by 
volume and preferably 95% (d=0.8), that is 1.22, 3.61 and 
5.88% by Weight of the preparation’s total Weight. 

[0035] The preparation With the highest ethylcellulose 
concentration Was chosen. A loss of 2.5% on distribution 
into bottles Was observed, that is proportions of 205 mL of 
950 alcohol (% volume) and 10.25 g of ethylcellulose per 
forty bottles.* 

[0036] More generally, ethylcellulose is used at a concen 
tration ranging from 0.5 to 15%, preferably 5.88%, by 
Weight of the preparation’s total Weight. 

[0037] In accordance With Good Manufacturing Practice 
(1998), the preparation Was manufactured in three stages: 
gel preparation, aseptic distribution and sterilisation of the 
product in the ?nal packaging. To start With, the excipient 
(ethylcellulose) Was mixed by magnetic stirring With hot 
ethanol in a sterile ground-glass neck ?ask and re?uxed until 
completely dissolved. The mixture Was stirred and re?uxed 
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for 15 minutes then stirred until it cooled doWn completely 
in order to alloW recondensation of the alcohol in the ?ask. 
It Was then packaged under a horizontal laminar ?ux hood 
into 5 mL sterile bottles (bioblock 42065). Finally, in 
accordance With European Pharmacopoeia recommenda 
tions, the bottles Were sterilised in a autoclave using satu 
rated vapour at 1210 C. for 20 minutes. 

[0038] The ?nal step in the manufacturing process of the 
preparation is the addition of a powdered opacifying com 
pound such as tantalum oxide or tungsten oxide in varying 
proportions so as to obtain good opacity. This addition can 
take place either at the end of the manufacturing process 
prior to packaging or just before carrying out the injection. 

[0039] As these compounds are inert and used in very 
small amounts, they do not signi?cantly alter the results of 
the tests described beloW and carried out on the preparation 
prior to their addition. 

Tested Carried Out 

[0040] The conformity of the preparation Was veri?ed by 
means of a sterility test and chemical and physico-chemical 
tests. 

[0041] In accordance With European Pharmacopoeia rec 
ommendations, the possible presence of any contaminants 
Was investigated by culturing 4 mL of the preparation in 250 
mL of tryticase-soya broth for aerobic germs, thioglycate for 
anaerobic germs and Sabouraud for yeasts. The results of the 
sterility test con?rmed the absence of any contaminants in 
the preparation. 

[0042] Alcohol content Was determined after dilution of a 
sample and incorporation of the internal standard, propanol 
1, by gas chromatography With detection by ?ame ionisa 
tion. Separation Was by means of a Porapak Q column 
(80-100 mesh, length 3 m) With nitrogen as the carrier gas 
(1.2 bar) on a Delsi DN200 apparatus. The alcohol assay 
gave a value of 802 g.L_l. 

[0043] The speci?c assay for the viscosity additive Was 
not performed but the concentration Was estimated by means 
of the dry residues method, a process Which consists in 
evaporating ethanol in a tank Whose temperature Was main 
tained at 1100 C. until the sample reached constant Weight. 

[0044] The dry residues method alloWed a correlation to 
be made betWeen the theoretical ethylcellulose concentra 
tion and the experimentally measured concentration, that is 
5.88% by Weight of the sample’s total Weight. 

[0045] The viscosity of the preparation Was measured by 
means of a Baumé capillary viscosimeter (Prolabo). Several 
series of measurements Were performed at di?‘erent tem 
peratures and di?‘erent concentrations of the thickener. The 
viscosity measurements shoWed that, at constant tempera 
ture, the preparation increased exponentially as a function of 
ethylcellulose content (FIG. 1). HoWever, it decreased, also 
exponentially, When the temperature increased (FIG. 2). 

[0046] Finally, the physico-chemical stability study Was 
carried out by means of analysis as a function of time of the 
changes in the parameters de?ning the preparation, on other 
Words viscosity, ethanol content and viscosity agent. The 
measurements Were repeated on day 1 (D1), day eight (D8), 
day ?fteen (D15) and day thirty (D30). The results are given 
in Table III. The coe?icients of variation, beloW 3%, prove 
that the mixture is stable up to D30, Which Will alloW an 
expiry date for the preparation to be determined. 
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TABLE 111 
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Physico-chemical parameters as a function of time 

Viscosity 
(CP)* 

Cethanol Dry DR/Wech 
g - Wech Dech residue ratio 

Dam L71) Var. (IHL) (g) (g ' IHLPI) DR (5;) (%) 

D1 784 2 1.650 0.825 0.101 6.10 
D8 821 2 1.720 0.850 0.103 5.97 
D15 783 2 1.610 0.800 0.097 6.00 
D30 820 2 1.670 0.830 0.099 5.92 
Mean 802 i 1.663 0.826 0.100 5.998 

Standard 21.370 i 0.046 0.021 0.002 0.076 

deviation 
Coefficient 2.665 f 2.751 2.489 2.458 1.265 

of 
variation 

320 
339.5 

332 
330.5 

9.836 

2.976 

*cp: pharmaceutical unit 

[0047] lnj ection of the preparation into the lumbar disc led 
to decreased intra-discal pressure and, therefore, to reduced 
back pain caused by discal hernias. 

1. Viscous injectable preparation, comprising at least one 
compound to give a viscous preparation, ethanol and at least 
one compound to make said preparation opaque to X-rays, 
said compound used to give a viscous preparation soluble in 
cold ethanol. 

2. Preparation according to claim 1, wherein said com 
pound used to give a viscous preparation is ethylcellulose. 

3. Preparation according to claim 2, wherein ethylcellu 
lose is used at a concentration ranging from 0.5 to 15%, 
preferably 5.88%, by weight of the preparation’s total 
weight. 

4. Preparation according to claim 1, wherein said com 
pound making said preparation opaque to X-rays is an inert 
compound. 

5. Preparation according to claim 4, wherein said com 
pound making said preparation opaque to X-rays is tantalum 
oxide. 

6. Preparation according to claim 4, wherein said com 
pound making said preparation opaque to X-rays is tungsten 
oxide. 

7. Preparation according to claim 1, wherein said ethanol 
has a purity of 70 to 99% by volume, preferably 95%. 


