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The present invention relates to venoclysis equipment 
in which a plurality of rubber-stoppered solution contain 
ers are connected in series for the administration of 
liquids to a patient through a single venipuncture, and to 
a method of assembling said venoclysis equipment. 
When liquids, such as blood, normal saline, or other 

parenteral solutions are administered to a patient, it is 
dbviously desirable to administer them through a single 
venipuncture. This can be accomplished by connecting 
two or more containers of liquid in series. 

Even when only a single solution is administered to a 
patient, it is advantageous to connect two bottles of that 
solution in a series hook-up so that one bottle can be 
exhausted without allowing air to enter the administra 
tion set. At the nurse's convenience, the first exhausted 
bottle, called the secondary bottle, can then be discon 
nected and a new secondary bottle Substituted. 
When only a single bottle of intravenous solution is 

used, considerable attention and nursing time must be di 
rected to stopping the flow of the solution at exactly the 
right time and connecting a new bottle to the administra 
tion set. If this is not done, the liquid level drops in the 
administration set and a major portion of the set is filled 
with air. In such a case, it is necessary to disconnect the 
administration set and make a new venipuncture, or to 
bleed the air out of the administration set. Bleeding of 
the air is usually accomplished by piercing a rubber gland 
near the lower end of the administration set, and with 
drawing fluid, blood, and air from the administration set. 
Both of these alternatives are highly undesirable. 
The series hook-up has been available for many years 

with parenteral solution containers which are closed by 
means of Screw caps. However, screw cap containers 
have serious disadvantages in that the screw cap must be 
removed from the container and replaced with an adapter 
cap to which the administration set is connected. This 
opens the container and its contents, and exposes the 
sterile, injectable solution to possible contamination. De 
spite this serious disadvantage, this type of parenteral 
solution container has been widely used, at least partially 
because of the convenience of the series hook-up. 

Another type of parenteral solution container frequent 
ly preferred to those closed by screw caps comprises a 
glass bottle with a neck which is closed by a rubber 
stopper. The rubber stopper customarily has two pas 
sageways extending completely therethrough, the passage 
ways being sealed by a separate rubber disk held onto the 
top surface of the stopper by an aluminum closure ring. 
A series hook-up can be obtained with rubber-stoppered 
containers, however; in this type of hook-up the solution 
from the secondary bottle enters the primary bottle 
through the air tube. This causes a great deal of agita 
tion and mixing of the solutions, and if one of the solu 
tions is blood, considerable cell damage and hemolysis 
may result. 
More recently, it has been proposed to use a short 

dislodgeable air tube in the primary container. This tube 
is then pushed into an ineffective position in the primary 
solution container by means of a connector on the set 
connecting the outlet of the secondary container to the 
air inlet of the primary container. While this device 
does accomplish the highly desirable series hook-up, it 
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still has serious disadvantages in that the air tube must 
be shorter than would otherwise be the case, and may 
also be broken when pushed out of the stopper air pas 
sage. Also, considerable strength is usually required to 
dislodge the air tube, and once it is dislodged, administra 
tion from the primary container cannot be resumed until 
the secondary container is completely drained, and then 
only by allowing air to bubble through the solution in the 
primary container. 

It is therefore an object of this invention to provide im 
prover venocylsis equipment in which a plurality of rub 
ber-stoppered parenteral solution containers are connected 
in series. 
Another object of this invention is to provide veno 

clysis equipment in a series hook-up from which the sec 
ondary container can be disconnected and the infusion of 
parenteral solution from the primary container resumed. 
A still further object of this invention is to provide 

a venocylsis apparatus for series hook-up, in which the 
apparatus is easy and convenient to assemble and to 
disassemble. 
Another object of this invention is to provide a method 

for connecting two rubber-stoppered parenteral solution 
containers in series. 

Other objects and advantages of our invention will be 
apparent from the description, and from the drawings, 
in which: 
FIGURE 1 is a perspective view of our venoclysis 

equipment showing a primary bottle and a secondary bot 
tle connected in series; FIGURE 2 is an enlarged perspective view of the air 
way plug 16; 
FIGURE 3 is a top plan view of the stopper closing 

the mouth of the primary container; 
FIGURE 4 is a sectional view of the stopper taken 

along line 4-4 of FIGURE 3; and 
FIGURE 5 is a sectional view of the stopper taken 

along line 5-5 of FIGURE 3. 
In FIGURE 1, stand 3 supports by bail 4 a primary 

bottle 1 in a mouth-downward position. Bottle 1 con 
tains a parenteral solution such as 5% dextrose. Closing 
the mouth of this primary bottle 1 is a stopper 8 secured 
to the mouth by a closure band 9. The bottle 1 is nor 
mally sealed with a rubber disk (not shown) across the 
top surface of stopper 8, and this disk is held there by 
a tearable aluminum cap. The aluminum cap and rub 
ber disk are removed to give access to stopper 8. Ex 
tending through an entrance port of the stopper 8 is an 
outlet spike 11 of drip housing 12. The lower end of 
drip housing 12 is connected to outlet tube 13 which leads 
to a needle, not shown, inserted in the vein of the patient. 
An air tube 6 extends part way through stopper 8 and is 
held in an upright position by this stopper, and in normal 
operation allows air to enter the primary bottle 1. How 
ever, in FIGURE 1, the inlet air tube 6 has been blocked 
off by means of plug 16 inserted in stopper 8. 
A secondary bottle 2, shown containing blood, is sup 

ported from stand 3 by bail 5. The inverted secondary 
bottle 2 has its mouth closed by stopper 21 held in place 
by metal band 10. Air tube 7 allows air to be drawn into 
the secondary bottle to replace the blood that has been 
administered. Under normal administration of blood, 
only air at atmospheric pressure is drawn in through air 
tube 7. However, in extreme emergency, it may be nec 
essary to very quickly administer the blood. This can 
be done easily with our apparatus by attaching a hand 
operated air pump (not shown) to the air inlet passage 
of the secondary bottle, and pressurizing the air above 
the blood. Suitable steps must of course be taken to as 
sure that the pressure is released when the secondary bot 
tle is empty. 
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Connecting the primary bottle and secondary bottle 2 
is a connecting tube 19, one end of which is connected 
to drip housing 8 having an outlet spike 7 inserted 
through stopper 21 of the secondary bottle 2. Drip hous 
ing 18 may include a blood filter (not shown) if desired. 
Attached to the opposite end of connecting tube 9 is an 
inlet spike hub 15 with its inlet spike 4 inserted through 
stopper 8 of the primary bottle 1. A clamp 20 is posi 
tioned on connecting tube 19 to start or stop fluid flow 
through this connecting tube. 
FIGURE 3 shows the top surface of stopper 8 as it 

Would be seen when inserted in an upright bottle. How 
ever, when the bottle is inverted as in FIGURE 1, the 
Surface of stopper 8 would actually be facing downward. 
The stopper 8 has an open outlet passage 22 with a ta 
pered approach 23 for insertion of outlet spike 11. Air 
passage 42 extends through stopper 8 and allows air tube 
6 to draw air into the primary bottle when not closed 
off by plug 16. A third or series-connecting passage 24, 
having a tapered approach 26, is closed by a punctura 
ble, resealable diaphragm 25. This diaphragm 25 can 
be punctured by either an inlet spike 14, the spike of a 
vial containing additive medicaments for the fluid con 
tainer, or the needle of a syringe containing additive me 
dicaments for the fluid container. Because the opening 
of the third passage 24 is relatively small, alignment marks 
27 are provided about the opening to make it easier to 
align the puncturing needle or spike with the passage. 

Referring now to FIGURE 4, stopper 8 is shown cross 
Sectioned through the outlet and air passages. Air pas 
Sage 42 has a large-diameter, cylindrical, lower bore sec 
tion 35 of appropriate size so that the walls grip and sup 
port air tube 6, which may be made of either glass or 
plastic. Air passage 42 also has a small-diameter, cy 
lindrical, upper bore section 33 which is adapted to seal 
around a projecting shaft 3 of plug 16. A shoulder 
between bore sections 33 and 35 serves as a stop against 
which the top of air tube 6 rests. When the plug 16 is 
in position in air passage 42, the plug shaft 31 fits tight 
ly within plug-sealing bore section 33 to form an airtight 
Seal. This seal must hold even when air pressure is ap 
plied to the air inlet of the secondary container to ex 
pedite administration of blood as in a severe emergency. 
To provide stability and also to serve as a guide when 
plug 16 is inserted into stopper 8, a plug guide 30 ex 
tends axially from the end of plug shaft 31. This plug 
guide fits inside air tube 6. Plug 16 is provided with a 
large, flat plug handle 32 which extends to one side of 
plug shaft 31 to give ample grasping surface at a loca 
tion spaced from the openings of both the outlet and air 
passages. 

Outlet passage 22 is defined by a lower cylindrical wall 
Section 29 extending part way through stopper 8, an in 
Wardly tapering wall section extending upwardly from 
cylindrical section 29, a narrow sealing wall section 28 
and a tapered approach 23. Tapered approach 23 bevels 
inwardly from the top of stopper 8 and connects with 
sealing wall section 28 to guide a spike into said section. 

In FIGURE 5, the series-connecting passage 24 is shown 
in cross-section. This passage 24 is closed near the top 
stopper surface by a puncturable, resealable diaphragm 
25, the top side of which defines a circular recess 36 and 
the bottom side of which defines a concavely curved end 
39 of the lower portion 38 of passage 24. The diaphragm 
25, which has a thin center, progressively thickens radial 
ly toward its periphery. A diaphragm of this configura 
tion is more easily punctured and seals better than one 
of constant thickness. The thin center section causes 
little resistance to penetration by the point of a spike, 
and the thicker portion of the diaphragm firmly grips the 
body of a spike once it is inserted. Alignment marks 
27 about series-connecting passage 24 are shown in raised 
detail but indentations or other aligning marks may be 
used in their place about the opening of passage 24. At 
the upper edge of stopper 8 is a flange 40 extending en 
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A. 
tirely around the stopper and adapted to fit on the lip 
of the mouth of the primary bottle 1. If desired, a simi 
lar stopper may also be used to close the mouth of the 
secondary bottle 2. 
FIGURE 2 shows in more detail the configuration of 

airway plug 16 and its plug handle 32, plug shaft 31, 
and plug guide 30 with its tapered tip 41. The material 
from which plug 16 is made can be very important, par 
ticularly when air tube 6 is made of breakable material 
Such as glass. If the plug is molded from a flexible ma 
terial such as low density polyethylene, the tapered tip 
4, the plug guide 30 and plug shaft 31 will bend easily 
and will be difficult to insert into stopper 8. On the 
other hand, if plug 6 were molded from a very rigid 
material, such as rigid polyvinyl chloride, the plug if 
cocked sideways would be very likely to break off a portion 
of glass air tube 6. We have found that an airway plug 
molded of medium density polyethylene is particularly 
suitable. 
The procedure for connecting primary and secondary 

bottles in series is quite simple. First, a primary bottle, 
containing for example a parenteral solution of 5% dex 
trose in water, is connected to the patient in the usual 
manner and administration is started through outlet tube 
13. At any time before the primary bottle is empty, 
the Secondary bottle, which may for example contain 
blood, can be connected in series. To accomplish this, 
outlet spike 7 attached to drip housing 18 is inserted 
into the stopper 2 of secondary bottle and the secondary 
bottle inverted and hung on stand 3. During the con 
nection of the two bottles, clamp 20 remains closed. 
Next, spike i4 is inserted into stopper 8 and plug 6 is 
inserted into stopper passage 42 to close off the opening 
into air tube 6. Upon opening clamp 20 the blood be 
gins to run through connecting tube 19 and up through 
spike 4 into primary bottle . Since the blood has a 
higher specific gravity than the parenteral solution, it tends 
to remain as a bottom layer with a minimum of mixing. 
This layer of blood will then drain out through outlet 
Spike 1; and through outlet tube 13 into the patient. It 
is preferable to employ a spike 14 which has radial side 
ports so the blood can flow horizontally into the primary 
bottle rather than vertically through an end port of the 
Spike 14. Side ports cause less mixing of the blood and 
parenteral Solution, and the blood can be administered 
With very little dilution. 

If the primary and secondary bottles remain connected 
as shown in FIGURE 1, the secondary bottle of blood 
will be administered to the patient before the parenteral 
Solution in primary bottle 1 will begin flowing again. 
When secondary bottle 2 empties, air will be drawn 
through outlet spike E7 through connecting tube 19 and 
bubble out of spike 14, thereby allowing the parenteral 
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Solution in the primary bottle to drain through outlet 
spike 11. This can be avoided with our apparatus by 
merely detaching the secondary bottle 2 and removing 
the plug 16. . . Y. 

In certain situations, particularly with infants, it may 
not be feasible to administer the whole pint of blood 
before the parenteral solution administration is resumed. 
A switch back to the parenteral solution before... the 
secondary bottle 2 completely drains can be accom 
plished with our device merely by closing clamp 20 and 
removing plug 16. Clamp 20, prevents any further 
blood from entering primary bottle... and removal of 
plug 6 allows air to again be drawn into the space 
above the parenteral solution. Now, if blood is again 
desired to be administered, the administration can be 
switched back to blood merely by inserting plug 6 and 
opening clamp 20. A great deal of flexibility is thus 
provided with the present series hook-up because, the 
System can be Switched back and forth between paren 
teral solution administration and blood administration. 

While parenteral solution has been shown in the pri 
mary bottle and blood shown in the secondary bottle 



3,230,954 
5 

as an example, the series hook-up will work just as well 
for connecting (1) two bottles of blood, (2) two bot 
tles of the same parenteral solution, or (3) primary and 
secondary bottles of different but compatible parenteral 
Solutions. 

While we have shown and described an embodiment 
of our invention, those skilled in the art will understand 
that certain modifications can be made without depart 
ing from the spirit and scope of our invention. 
We claim: 
1. An apparatus for administering parenteral fluids 

comprising: 
(a) a primary bottle with a mouth opening; 
(b) a secondary bottle with a mouth opening sealed 
by a closure; 

(c) a stopper closing the mouth of said primary 
bottle, said stopper having an air inlet passage, a 
fluid outlet passage, and a series-connecting passage 
closed off by a puncturable resealable diaphragm; 

(d) an air tube having one end permanently connected 
to the stopper air inlet passage and having an oppo 
site end adjacent the bottom of the primary bottle 
so that this opposite end is above the fluid level 
when the primary bottle is in a mouth-downward 
position; 

(e) a removable plug fitting in the stopper air inlet 
passageway to selectively open said air inlet passage 
when only fluid from the primary bottle is to be 
infused, said removable plug including 

(1) a plug shaft adapted to form an air-tight 
seal in the air inlet passage, 

(2) a handle affixed to one end of said plug 
shaft and extending way from said inlet passage, 
said handle allowing aseptic insertion and re 
moval of said plug without touching said shaft, 
and 

(3) a plug guide extending axially from an oppo 
site end of said plug shaft and adapted to tele 
scope into a portion of the air tube; 

(f) conduit means connected at one end of the closure 
of said secondary bottle to drain the fluid from Said 
secondary bottle; and 

(g) a hollow spike for piercing said resealable dia 
phragm connected at an opposite end of Said con 
duit means, said spike fitting in said Series connect 
ing passage of the primary bottle stopper and dis 
charging fluid into the primary bottle at an end 
adjacent the stopper, said spike forming an air-tight 
seal at the puncturable resealable diaphragm. 

2. A method of administering two different parenteral 
liquids from two stoppered parenteral liquid containers, 
the stoppers of each container having a liquid outlet 
passage, a diaphragm-closed passage, an open air inlet 
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passage and an air tube extending from said air inlet 
passage into the container, Said method comprising the 
steps of: 

(a) commencing the infusion of liquid from the first 
container into a vein of a patient by 

(1) connecting one end of an administration set 
to the outlet passage of the first of said con 
tainers, 

(2) connecting the opposite end of this admin 
istration Set to a patient, and 

(3) filling the administration set with liquid from 
the first of said containers; 

(b) connecting one end of a conduit means to the 
liquid outlet of the second of said containers; 

(c) connecting the opposite end of said conduit means 
to the diaphragm-closed passage of the first of said 
containers and simultaneously piercing the dia 
phragm of this passage, thereby infusing liquid 
from said second container into said first container 
at an end adjacent the first container stopper, the 
liquid from the second container having a higher 
specific gravity than liquid from the first container; 

(d) inserting a removable plug into the air inlet 
passage of said first container, thereby sealing off 
air flow through this passage and said air tube to 
cause liquid from said second container to flow 
directly into the first container adjacent its stoppered 
end and directly therefrom into the administration 
Set; 

(e) withdrawing at least a portion of the liquid of said 
second container into said first container; and 

(f) changing to administration solely from the first 
container by 

(1) shutting off the liquid flow through the con 
duit means and 

(2) removing the plug from the air inlet passage 
of said first container. 
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