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ABSTRACT OF THE DISCLOSURE 
There are disclosed non-aqueous pharmaceutical com 

positions containing a procaine penicillin, a non-ionic 
wetting agent and from 0.001-10% by weight of procaine 
base as a stabiliser for the procaine penicillin. The com 
position may also include a vegetable or mineral oil. 

This application is a continuation of now abandoned 
application Ser. No. 106,912 filed Jan. 15, 1971, which is 
in turn a continuation of now abandoned application Ser. 
No. 837,980 filed Apr. 30, 1969, which is in turn a con 
tinuation of abandoned application Ser. No. 511,229 filed 
Dec. 2, 1965. 
This invention relates to compositions containing pro 

caine penicillins, and is particularly concerned with the 
stabilisation of procaine penicillins in such compositions 
which are non-aqueous and contain procaine penicillin 
antagonists. The invention is especially concerned with the 
stabilisation of compositions containing procaine penicillin 
G, although it also relates for example to the stabilisation 
of compositions containing procaine penicillin V. 

It is known to incorporate procaine penicillin G into 
intramammary preparations adapted for use in the treat 
ment of mastitis and associated diseases of the udder 
caused wholly or in part by penicillin sensitive organisms. 
The vehicles for such intramammary preparations are 
conveniently non-aqueous media including for example 
polyethylene glycols and/or other non-ionic wetting 
agents, if desired in admixture with vegetable or mineral 
oils. As is well known in the art such preparations gen 
erally contain of the order of from 10,000-300,000 units 
per millilitre (1-30% w/v.) of a procaine penicillin as 
exemplified by U.S. Pat. No. 2,728,704. 

It may also be useful to incorporate into veterinary 
preparations of this type, a tracer substance which serves 
to identify milk from cows which have been treated with 
the preparations. The tracer substance may, for example, 
be a suitable dye. In addition, the preparations may con 
tain further antibiotics such as, for example, novobiocin 
and dihydrostreptomycin (either as such or in the form 
of pharmaceutical salts thereof e.g. Sulphates). 

Apart from intramammary preparations procaine peni 
cillins may be incorporated into non-aqueous pharma 
ceutical compositions for human or veterinary medicine 
e.g. for topical, parenteral, or rectal administration. For 
example, it has been proposed to include procaine peni 
cillin G in non-aqueous water-dispersable ointments for 
direct application to the skin or for use in preparations 
of the Tulle-gras type. Alternatively, procaine penicillins 
may be included in non-aqueous water-dispersable intra 
muscular or subcutaneous injectable preparations, or in 
suppositories or pessaries. 
The potency stability of many non-aqueous water 

dispersable pharmaceutical preparations containing pro 
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caine penicillin is not in general satisfactory, and our 
researches have shown that this instability is apparently 
due to the presence of substances which may be broadly 
described as non-ionic wetting agents, commonly used in 
Such preparations. 

It is an object of the present invention therefore to im 
prove the stability of non-aqueous compositions contain 
ing a procaine penicillin and a non-ionic wetting agent. 

According to one feature of the present invention, there 
is provided a non-aqueous composition for use in human 
or veterinary medicine which contains a procaine peni 
cillin, a non-ionic wetting agent and procaine base as 
stabilising agent for the procaine penicillin. 
According to a further feature of the present invention, 

there is provided a method of improving the stability of 
a non-aqueous human or veterinary composition contain 
ing a procaine penicillin and a non-ionic Wetting agent 
which method comprises incorporating into the said com 
position procaine base as stabilising agent for the procaine 
penicillin. 
One particularly useful application of the method ac 

cording to the invention is in the production of veterinary 
preparations as described above, adapted for use in the 
treatment of mastitis and associated diseases of the udder 
caused by penicillin sensitive organisms. As previously 
stated such preparations conveniently contain polyethyl 
ene glycols and/or other non-ionic wetting agents, which 
compounds as stated above in general unfavourably affect 
the stability of procaine penicillins. Examples of non-ionic 
wetting agents of use in the veterinary preparations are as 
follows: 

(a) Polyethylene glycols. 
(b) Polyhydric alcohols, or their anhydrides, esterified 

with fatty acids, for example, Sorbitan monostearate, 
propylene glycol monostearate, diglycol monostearate, 
mannitan mono-oleate, Sorbitan sesquioleate, glyceryl 
monostearate, propylene glycol mono-oleate, propylene 
glycol monolaurate, diglycol monolaurate, diglycol mono 
oleate, diglycol mono-palmitate, diglycol monoricinoleate, 
pentaerythritol mono-stearate, pentaerythritol distearate, 
pentaerythritol dioleate, pentaerythritol glycerol oleate, 
pentaerythritol dioleostearate, low-molecular polyoxyeth 
ylene oleate, glyceryl mono-groundnut acid ester, poly 
glyceryl monostearate, polyglyceryl-oleate, glycol mono 
stearate, glyceryl mono-oleate, glyceryl mono-palmitate or 
low molecular polyoxyethylene monostearate. 

(c) Polyoxyalkylene derivatives of esters of polyhydric 
alcohols such as hexitans, glycols or glycerol e.g. polyoxy 
ethylene sorbitan monostearate (Tween 60), polyoxy 
ethylene propylene glycol monostearate, polyoxyethylene 
glycol monolaurate, polyoxyethylene glycol mono-oleate, 
polyoxyethylene glycol monostearate, polyoxyethylene 
glyceryl stearate, polyoxyethylene sorbitan monopalmitate, 
polyoxyethylene sorbitan monolaurate, polyoxyethylene 
sorbitan trioleate, or polyoxyethylene Sorbitan mono 
oleate (Tween 80). 

(d) Fatty acid esters of polyethylene glycol, for ex 
ample polyethylene glycol 300 dilaurate, polyethylene 
glycol 300 monostearate, polyethylene glycol distearate 
and nonaethylene glycol mono-oleate, lower molecular 
polyglycol ricinoleate, lower molecular polyglycol mono 
caprate-caprylate, or lower molecular polyglycol mono 
laurate. 

(e) Fatty alcohols condensed with ethylene oxide, e.g. 
polyethylene glycol monocetyl ether (Texofor A.I.P.- 
Cetomacrogel 1,000 B.P.C.) and the material sold as 
Colone A.C. 
The polyhydric alcohols from which the above-men 

tioned non-ionic wetting agents are derived are also in 
general antagonistic to procaine penicillins. Thus, the 
method according to the invention is useful in the case of 
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veterinary preparations and other compositions which 
contain the free polyhydric alcohols. 
The veterinary preparations may contain other sub 

stances which can affect the stability of procaine penicil 
lin e.g. certain tracer substances such as the dyes Edicol 
Supra Blue E.G.S. and Edicol Supra Green; antibiotics 
such as streptomycin and dihydro - streptomycin, and 
therapeutic salts of antibiotics. While the present inven 
tion is principally concerned with reducing instability due 
to non-ionic wetting agents, the procaine base used as 
stabilising agent may also in part counteract the unde 
sired effects of such other substances. 

Veterinary preparations according to the invention may 
include mineral or vegetable oils. The mineral oils may 
be mixtures of hydrocarbon oils known in medicine as 
liquid paraffin and light liquid paraffin (or petroleum), 
preferably those of the British or United States phar 
macopeias; the term also includes a mixture of one or 
more of the oils included under the terms "liquid paraf 
fin' and "light liquid paraffin' with white or yellow soft 
paraffins and/or such compositions which simulate pe 
troleum jellies and consist essentially of mixtures of hy 
drocarbons; examples of such last-mentioned composi 
tions are those sold as "Cosmojelis 60, 70 and 80.” By 
“white or yellow soft paraffins' is meant the purified and 
bleached, or unbleached mixtures of semisolid hydrocar 
bons specified under these terms in the British or United 
States pharmacopeias. Suitable vegetable oils include, for 
example, arachis, peanut, corn, cotton seed, sesame, soy 
bean, raw linseed, palm and olive oils. The veterinary 
preparations may also conveniently contain thickening 
agents, for example beeswax, hydrogenated castor oil, 
hydrogenated peanut oil and soft and hard paraffins. 

Also as is well known in the art veterinary prepara 
tions of the type disclosed above which also contain sur 
face active agents, generally include such agents in an 
amount of the order of 0.5-10% as exemplified by U.S. 
Pat. No. 3,049,473. 
The proportion of procaine base which is preferably 

used varies according to the type of composition con 
cerned. For example, it has been found that intramam 
mary preparations according to the invention having a 
mineral oil vehicle, in general should contain less pro 
caine base than similar veterinary preparations accord 
ing to the invention having a vegetable oil vehicle. With 
preparations containing mineral oil, the use of too large 
amounts of procaine base may be undesirable. The opti 
mum amount of procaine base for a given composition 
can be determined by simple experiment. Thus, for ex 
ample, we have examined the effect of procaine base con 
centrations ranging from a minimum of 0.25% by weight 
up to a maximum of 10% by weight in intramammary 
preparations containing procaine penicillin G, Tween 80, 
beeswax and arachis oil. It has been shown that within 
this range the larger the amount of procaine base used, 
the better the stability of the procaine penicillin G. There 
is not, however, a straight-line relationship between con 
centration on the one hand and increase in stability on the 
other. It thus appears that very high concentrations of 
procaine base are of relatively little more value than 
somewhat lower concentrations, as the curve of procaine 
base concentration against degree of stabilisation tends to 
flatten out at high concentrations of procaine base. Also, 
it is generally the case that doubling of the concentration 
of non-ionic wetting agent (Tween 80) causes an increase 
in instability which is not completely counteracted by 
doubling the concentration of procaine base. 
The proportion of procaine base in compositions ac 

cording to the invention is in general conveniently within 
the range of from 0.001% to 10% by weight of the com 
position. Concentrations of procaine base in the lower 
part of this range are particularly suitable for use in con 
junction with intramammary preparations in which pro 
caine base is only slightly soluble; and higher concentra 
tions in preparations in which procaine base is very solu 
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4 
ble. Examples of particularly preferred proportions of 
procaine base in intramammary preparations based on 
beeswax, arachis oil and 3% Tween 80 are as follows: 
1-3% by weight for a preparation containing 100,000 u. 

procaine penicillin G per 3 g. dose. 
0.5-2% by weight for a preparation containing 300,000 

u. procaine penicillin G per 3g. dose. 
2-5% by weight for a preparation containing 100,000 u. 

procaine penicillin G and 1 g, dihydrostreptomycin 
per 3 g. dose. 
Where the vehicle comprises mineral oil, then the pro 

portion of procaine base may conveniently be from 0.01 
to 1.0% by weight. 

It will be appreciated that, whilst the method according 
to the present invention has been particularly described 
principally with reference to veterinary preparations, 
nevertheless it is also equally applicable to other composi 
tions in human or animal medicine (e.g. pharmaceutical 
compositions for topical, parenteral or rectal administra 
tion) which contain a procaine penicillin in a non-aque 
ous base containing a non-ionic wetting agent. 
The following examples illustrate the invention: 

EXAMPLE 1.-Intramammary preparation 
The following ingredients were introduced into a vessel 

fitted with a stirrer and closures which prevented the 
entry of micro-organisms: 

G. 
Tween 60 ------------------------------------ 30 
Beeswax (white) ------------------------------ 90 
Arachis oil ------------------------------ to 1,000 
These ingredients were heated at 150° C. for 1 hour and 
then cooled to room temperature with stirring. 

880 g. of the vehicle prepared as described above were 
placed in a sterile 2 litre beaker and 100 g. of procaine 
penicillin G and 20 g. of procaine base were added with 
stirring. The product was then refined with a high-speed 
stirrer to give a water-dispersable product containing 100,- 
000 u./g. of procaine penicillin. 

In the following examples, the preparations were made 
by techniques analogous to those described in Example 1. 

EXAMPLE 2. 

Procaine penicillin G, W/w %---------------- 3.33 
Procaine base, W/w %----------------------- 0.025 
Vehicle to: W/W 96------------------------- 100 
Vehicle 

Tween 80, W/w %---------------------- 2.75 
White Soft paraffin, W/w %-------------- 20 
Liquid paraffin, to %-------------------- 100 

EXAMPLE 3 

Procaine penicillin G, w/w % ---------------- 3.33 
Procaine base, W/w % ---------------------- 2.0 
Vehicle to: W/w % ------------------------ 100 
Vehicle: 

Tween 80, W/w % ---------------------- 2 
Stearic acid, W/w % -------------------- 5 
White soft paraffin, W/w % ------------...- 20 
Arachis oil to, percent ------------------ 100 

EXAMPLE 4 

Procaine penicillin G, W/w % ---------------- 3.33 
Procaine base, W/W % ---------------------- 2 
Vehicle to: % ----------------------------- 100 
Vehicle: 

Tween 80, W/w % --------------------- 2 
Synthawax, W/W 76 -------------------- 5 
Refined, winterised, deodourised cotton seed 

oil to, percent ----------------------- 100 
Synthawax is a hardened castor oil consisting mainly of 

the triglyceride of 12-hydroxy stearic acid, prepared by the 
hydrogenation of castor oil, 
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EXAMPLE 5 

Procaine penicillin G, W/w % ---------------- 3.33 
Procaine base, W/W 76 ---------------------- 2.0 
Vehicle to: % ------------------------------ 100 
Vehicle: 

Tween 80, W/W % ---------------------- 2 
Cetostearyl alcohol, w/w % -------------- 5 
White soft paraffin, w/w % -------------- 20 
Arachis oil to, percent ------------------ 100 

EXAMPLE 6 

Procaine penicillin G, w/w % ---------------- 3.33 
Procaine base, W/W 76 ---------------------- 20 
Vehicle to: % ------------------------------ 100 
Vehicle: 

Polyethylene glycol 300, w/w % -------- 25 
Polyethylene glycol 400, w/w % ---------- 25 
Polyethylene glycol 1000, w/w % ---------- 50 

After 12 months storage at 4 C. this formulation had 
lost 22.5% of its initial potency, whilst a similar formu 
lation but with the procaine base omitted, had lost more 
than 80% of its potency. 
At room temperature the formulation lost 15.5% of 

its initial potency in 18 days whilst a similar formulation 
with the procaine base omitted lost 77% of its potency. 

EXAMPLE 7 

Procaine penicillin G, W/w % ---------------- 3.33 
Procaine base, W/W % ---------------------- 2.0 
Brilliant Blue F.C.F., w/w % ---------------- 4.67 
Vehicle to: % ----------------------------- 100.0 
Vehicle: 

Tween 80, W/w % -------------------- 2.75 
BeeSWax, W/W 76 ----------------------- 8.0 
Arachis oil to, percent ------------------ 100 

Without procaine base in this formulation, the addition 
of the dye caused such rapid destruction of the procaine 
penicillin G that the preparation was considered to be 
of no commercial value. 
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EXAMPLE 8 

Procaine penicillin G, W/w % -------------- 10 
Procaine base, W/W 76 -------------------- 2 
Vehicle to: % ---------------------------- 100 
Vehicle: 

Polyethylene glycol 1000, w/w % -------- 30 
Soft Paraffin, W/W 76 ------------------ 70 

EXAMPLE 9 

Procaine penicillin G, W/w % -------------- 10 
Procaine base, W/w % -------------------- 2 
Vehicle to: % --------------------------- 100 
Vehicle: 

Polyethylene glycol 1000, w/w % ------ 30 
BeeSWax, W/W 76 -------------------- 10 
Arachis oil to, percent------------------ 100 

EXAMPLE 10 

Procaine penicillin G, u. -------------------- 300,000 
Sodium novobiocin, g. free acid ------------ 0.25 
Procaine base, mg. ------------------------ 60 
Vehicle (3% Tween 80 and 9% beeswax in 

arachis oil) to g. ----------------------- 3 
I claim: 
1. A non-aqueous antibiotic composition for intra 

mammary use consisting essentially of from about 3.33%- 
10% by weight of procaine penicillin G, from about 1%- 
3% by weight of procaine base as stabilizing agent for 
said procaine penicillin G and from about 2%-3% of 
polyoxyethylene sorbitan monooleate in a vegetable oil 
base. 
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