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1. 
My invention relates to drain-clear containers 

for aqueous liquid pharmaceutical preparations 
(hereinafter referred to as “aqueous pharma 
ceuticals'). 
The present invention is an improvement of 

the drain-clear container shown, described and 
claimed in U. S. Letters Patent No. 2,504,482 is 
Sued April 18, 1950 to the assignee of the instant 
application. 
As pointed out in said patent, coating the in 

ternal surface of a dispensing container with a 
thin, transparent water-repellent silicone film will 
cause the container to drain clear when an aque 
ous-vehicle liquid pharmaceutical preparation is 
dispensed therefrom. A typical preparation of 
Such character is procaine penicillin in aqueous 
Suspension. It has been observed, that although 
such a container has the ability to drain clear, 
there is a tendency for a film to cling to the in 
side of the container for a short time, thereby 
somewhat delaying the time in which it drains 
clear. A container treated in accordance with 
Said patent and filled with an aqueous Suspension 
of procaine penicillin takes about thirty seconds 
to drain clear. In the event that all the pharma 
ceutical preparation is withdrawn rapidly from 
the container, although the film temporarily 
clinging to the walls of the container is extremely 
thin and therefore constitutes but a very small 
percentage of the container's original contents, 
the presence of the film does represent Some 
Wastage and may leave the doctor unsure that 
he has secured a correct dose from a container 
which is not supposed to have any film left on 
its walls. 

Accordingly, it is an object of the present in 
vention to provide for aqueous base pharmaceuti 
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cals a container whose interior Surface has a film. 
which not only will permit the container to drain 
clear, but to drain clear very rapidly, for exam 
ple, in as little as five Seconds. 
Other objects of my invention will in part be 

obvious and in part will be pointed out herein 
after. 
In the accompanying drawing in which is 

shown one of the various possible embodiments 
of my invention, the single figure is an elevation 
view, partially broken away, of a bottle having a 
film such as described hereinabove. 
I believe that the tendency to leave on the Walls 

of the container for a short period of time, in the 
order of a half a minute, a residual film of the 
container's contents is due to the presence of 
bubbles in the preparation after the same has 
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2 
tical into a hypodermic syringe. Upon Occasion, 
these bubbles are visible, particularly when the 
preparation contains a surface-active agent, Such 
for example, as an ester of a fatty acid, with or 
Without a polyhydric radical. 
In general, I carry out my invention by in 

corporating in the water-repellent film which is 
provided on the internal surfaces of the Con 
tainer, a foam inhibitor, and more particularly a 
Silicone foam inhibitor. 
More specifically, my invention is achieved by 

providing a pharmaceutical container with an in 
ternal surface which has been rendered Water 
repellent by silicone treatment and which also 
has been treated, preferably at the same time, 
With a silicone antifoam agent. By "pharma 
ceutical container,' I refer to any type of vessel 
which can receive and hold an aqueous-vehicle 
pharmaceutical preparation. Typical of such 
containers are vials, bottles, ampOules, hypo 
dermic syringes, pipettes and burettes. By 'sili 
cones,' I refer to organo-polysiloxanes, i. e. Or 
gano-silicon oxide polymers. By "antifoam 
agent,' I refer to a composition which has the 
ability to prevent or rapidly dispel foam when 
incorporated in the liquid wherein the foam is 
to be Suppressed. 

In practicing the invention, a silicone and a 
silicone antifoam agent carried in a vaporizable 
liquid vehicle are applied to the internal Surfaces 
to be treated, as, for example, by rinsing the in 
side of a container with a liquid containing a sili 
cone and a silicone antifoam agent dissolved or 
dispersed in such liquid. Thereafter, the liquid . 
is evaporated, thus leaving a very thin, trans 
parent Solid film of the silicone and silicone anti 
foam agent. Said film is water-repellent so that 
When a container thus treated, and containing 
an aqueous-vehicle pharmaceutical preparation is 
emptied, the film which normally Would remain 
on its internal surfaces contracts into globules 
which fall toward the bottom of the container 
and leave the walls clean. Moreover, I have dis 
covered that such film has the property of very 
substantially speeding up the contraction of the 
film into globules. I have observed that. Such 
a marked speed up of the contraction of the film 
actually takes place where the coating on the in 
side of the container includes an antifoam agent 
in addition to a water-repellent agent. This in 
creased speed of clear-draining occurs whether 
a Surface active agent is present in the pharma 
ceutical composition or not, but is more marked 
where such an agent has been added. 

been shaken prior to aspirating the pharmaceu- 5 - More specifically, my invention is achieved by 
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dissolving a silicone and a Silicone antifoam 
agent in an Organic Solvent, such as chloroform 
or ether. The composite fluid, solvent and sol 
utes, is introduced into a container. Thereafter, 
the composite fluid is drained out, leaving a film 
thereof on the inner wall of the container. The 
Solvent in this film is permitted to evaporate. Op 
tionally, evaporation may proceed at room tem 
peratures, and Satisfactory results are secured in 
Such fashion. Even better results are obtained 
where the solvent not only is evaporated, but 
the residual film of the Silicone and the silicone 
antifoam agent is heat-treated to bake the same. 
Such heat treatment consists in elevating the 
temperature of the container to any point above 
room temperature and below a temperature at 
which the silicone or the silicone antifoam agent 
Vaporizes from the container Surface. In gen 
eral, the higher the temperature employed, the 
less time is required for baking. The actual 
temperature used is not critical. It is believed 
that the layer of Silicone and silicone antifoam 
agent is molecularly fused to the walls of the 
container, particularly when the container is 
glass. 

Organo-polysiloxanes Which function satisfac 
torily in the practice of my invention are of the 
formula 

Sin Cn-lPR2n+2 

Where n is any integral number and R is any 
single alkyl or aryl group or combination there 
of, that is to say different R groups may be con 
bined in a single Organo-polysiloxane to add up 
to the total number of R groups required by the 
formula. The alkyl groups may be saturated or 
unsaturated and examples thereof are methyl, 
ethyl, propyl, butyl, amyl, hexyl, heptyl, octyl, 
decyl, dodecyl, vinyl and allyl. Examples of the 
aryl groups are phenyl, toluyl and naphthyl. Sat 
isfactory Silicones are: 

Hexamethyl disiloxane (CH3)6Si2O 
Dodecamethyl pentasiloxane (CH3)12SisO4 
Methylphenylpolysiloxane 

(CH3) (C6H5) (2n+2)-cSinCon-1 
where ac is any integral number less than 2n-1-2. 
Other Satisfactory silicones have the same for 

mulae except that for the methyl groups in the 
first two silicones and for the methyl and phenyl 
groups in the last silicone any other aryl or alkyl 
groups can be substituted. 

It may be mentioned that in commercial sili 
cones in reaches very high values and the chain 
is So long that the values of 7 are not used to 
denote the compounds, but rather physical prop 
erties are employed for this purpose. The physi 
cal property commonly employed is Wiscosity. I 
have found silicones of all viscosities to be op 
erable in the practice of my invention-even as 
high as 100,000 centistokes. 

Silicone antifoam agents which function sat 
isfactorily in the practice of my invention are 
mixtures of alkyl silicones Such as described 
above and unsubstituted silica, an example of 
the same being a physical mixture of methyl 
polysiloxane and finely divided silica. A silicone 
antifoam agent such as described is character 
ized by its ability, when added to a liquid, to pre 
vent or suppress foam, it being noted that as 
already mentioned said antifoam agent in ac 
cordance with my invention is not added to the 
liquid pharmaceutical preparation, but, as a Solid, 
forms part of a coating for the internal surface 
of a pharmaceutical container. 

1) 
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4. 
By way of example and Without limiting my 

invention thereto, the following constitutes a spe 
cific embodiment of a composite fluid with which 
I have Secured very good resultS: 
1 part by weight of methyl silicone fluid viscosity 

50 centistokes 
0.1 part by Weight of silicone antifoam agent 
Enough chloroform to make up 100 parts by 
weight. 

Satisfactory results have been obtained With the 
Silicone antifoam agent varying from as little as 
0.0005 to 0.2 part by Weight in the foregoing 
formulation. A Suitable baking time is one-half 
hour at 300° C., or nine hours at 180° C. 
Where other Silicones Or Silicone antifoam 

agents are employed, the Same percentages by 
Weight can be used as Well as the same baking 
temperature and time provided that the tem 
perature does not exceed that at which the sili 
cone or Silicone antifoam agent will vaporize from 
the container Surface. 

inasmuch as the firin Gif Water lepellent 
silicone and silicone antifoan agent is tranS 
parent, the best Visual results are obtained when 
the container likewise is made of transparent 
material such as glass, for exampie. A film ap 
plied in the manner described is so thin that 
its thickness is measured in hundreds of mole 
Cies. 
A typical aqueous pharmaceutical prepara 

tion which the container is adapted to dispense 
is a procaine penicillin in aqueous suspension, 
Said pharmaceutical containing a slight amount, 
e.g. 0.1% by weight of a surface-active agent to 
maintain the Stability of the Suspension after 
the Sane has been agitated. Suitable Surface 
active agents that may be employed are: 
sorbitain polyoxyalkylene monolaurate, Sorbitan 
polyoxyalkylene palimitate, Sorbitan polyoxy 
alkylene Stearate, Sorbitan polyoxyalkyleine 
oleate, Sorbitan Inonolaurate, SOrbitan palmitate, 
sorbitan stearate, sorbitan oleate, and Sorbitan 
trioleate. 

If it is desired to reuse a container whose 
internal Surface has been treated in accordance 
with the foregoing process, the same may be 
washed either With Water, or Soap and Water, 
without affecting the applied film. 
In the drawing I have shown a pharmaceuti 

cal container Constituting a transparent glass 
bottle f whose internal surface has been coated, 
as aforesaid, With a thin transparent filin 2 
of a silicone and a silicone antifoam agent. The 
interior surface thereby is rendered water-re 
pellent and is characterized by its ability to pre 
vent or suppress foam in a liquid aqueous. 
pharmaceutical preparation held by the con 
tainer. As noted heretofore, the film is ex 
tremely thin. However, its thickness has been 
increased, as illustrated in the drawing, so that 
the same can be seen and a reference numeral 
applied thereto. The bottle is filled With an 
opaque acqueous-Vehicle liquid pharmaceutical 
preparation 4, Such for example, as procaine 
penicillin in aqueous Suspension, the same con 
taining a slight amount of a Surface-active 
agent. 

If desired, the silicone and the silicone anti 
foam agent may be applied separately to the in 
ternal Surfaces to be treated. Either the silicone 
or the silicone antifoam agent can be applied 
first and the nanner of individual application 
can be the same as the manner of joint applica 
tion outlined hereinabove. 
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It thus will be seen that I have provided a 
container which achieves the several objects of 
ny invention and is Well adapted to meet the 
conditions of practical use. 
As various possible embodiments might be 

made of the above invention, and as various 
changes might be made in the embodiment 
above set forth, it is to be understood that all 
matter herein described and shown in the ac 
Companying dra Wings is to be interpreted as 
illustrative and not in a limiting sense. 

Having thus described my invention, I claim 
as new and desire to secure by Letters Patent: 

1. A clear-draining dispensing container of 
transparent material filled With an aqueous 
vehicle liquid pharmaceutical preparation, said 
container having on its internal Surface a thin 
transparent film of a silicone and a silicOne anti 
foam agent whereby when said pharmaceutical 
preparation is dispensed, the container will 20 2,573,637 
drain clear rapidly. 
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2. A clear-draining dispensing container of 

transparent material filled With an aqueous 
vehicle liquid pharmaceutical preparation and 
a slight amount of a Surface-active agent, Said 
container having on its internal Surface a thin 
transparent film of a silicone and a silicone 
antifoam agent whereby when said pharmaceu 
tical preparation is dispensed, the container Will 
drain clear rapidly. 

HAROLD ROSENBLUM. 
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