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[57] ABSTRACT 
A syringe adaptor for use vwith a wet/dry mixing vial 
having two chambers therein separated from one an 
other by a displaceable plug and each containing a dif 
ferent material to be admixed with the other, compris 
ing an elongate relatively rigid piercing tip having a 
pointed end and a tubular base, an open end on the 
tubular base for attachment of the adaptor to a syringe 
or the like, and a ?nger grip on the tubular base for 
grasping the adaptor to insert the piercing tip into the 
vial. The length of the piercing tip is such as to engage 
and displace a plug within the vial when the tip is in 
serted to thus enable said materials to be admixed, 
and a passageway is in the tubular base for withdraw 
ing the admixed materials from the vial and into a sy 
ringe attached to the adaptor. 

19 Claims, 11 Drawing Figures 
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SYRINGE ADAPTOR FOR USE WITH A WET/DRY 
MIXING VIAL 

BACKGROUND OF THE INVENTION 

This invention relates to an attachment or adaptor 
for joining a syringe or the like to an ampoule or vial 
which has a displaceable plug therein dividing the vial 
into two chambers for containing different materials to 
be admixed. The attachment or adaptor includes an 
elongate relatively rigid tip for insertion into the vial to 
displace the plug therein and thus enable the materials 
to be admixed, a tubular base having attaching means 
for attachment of the adaptor to a syringe or the like, 
and passage means in the base through which the ad 
mixed material is withdrawn from the vial and into the 
syringe or the like. 
There are many substances known in the prior art 

which are not stable for any substantial period of time 
when they are in solution. For example, many medica 
ments are not stable for any substantial period of time 
when they are in the form of a solution, and such medi 
cations or medicaments are normally supplied to a phy 
sician in dry form and the physician reconstitutes or 
mixes the medication by adding a diluent or solvent to 
the dry material immediately prior to injecting the 
medication into a patient or the like. Alternatively, 
such medicaments are supplied in the prior art in vials 
or ampoules having a displaceable plug therein dividing 
the interior of the vial into two chambers, one of which 
contains a dry powder and the other of which contains 
a diluent or solvent for the powder. In these prior art 
vials, it is necessary to first displace the plug so that the 
materials can be admixed within the vial, and a syringe 
or the like is then inserted into the vial for withdrawing 
the admixed medicaments or other materials. For ex 
ample, it is common practice to squeeze the vial to dis 
place the plug after which the materials are admixed by 
shaking the vial and a sharpened cannula on a syringe 
is then inserted into the vial to withdraw the admixed 
materials. In other prior art devices, specially modi?ed 
syringes are provided having a particularly constructed 
vial within a modi?ed barrel of the syringe and with 
piercing means for piercing the vial to cause displace 
ment of a separating plug to admix the material 
therein. Still other prior art devices utilize an elongated 
piercing device which is inserted into the vial to dis 
place the plug therein and then withdrawn and the ma 
terials are admixed and then a syringe or the like is in 
serted into the vial for withdrawing the medication. 
With the present invention, a simple and economical 

adaptor is provided which has means on one end 
thereof for quickly and easily attaching the adaptor to 
a syringe or the like and means on the other end thereof 
for readily piercing a two-chamber vial or ampoule and 
displacing a plug therein to enable admixing ofa plural 
ity of different materials contained within the chambers 
of the vial. The adaptor has passage means therein 
through which the admixed material is withdrawn from 
the vial and into the syringe or the like. Accordingly, 
with the present invention, complicated syringe or vial 
structures are rendered unnecessary, and it is not nec 
essary to provide separate means for displacing a plug 
within the vial prior to insertion of the needle of a sy 
ringe therewithin to withdraw the admixed medication 
therefrom. In the prior art devices, it is difficult to 
maintain sterile conditions because of the several sepa 
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2 
rate devices or the complicated structures required, 
and furthermore, the prior art devices are expensive to 
manufacture and time consuming to use due to their 
complexity. 

OBJECTS OF THE INVENTION 

It is an object of this invention to provide a syringe 
adaptor for use with wet/dry mixing vials having a dis 
placeable plug therein dividing the interior of the vial 
into two chambers, each of which contains a different 
material to be admixed with the other within the vial. 

Another object of this invention is to provide a sy 
ringe adaptor for use with wet/dry mixing vials, which 
include an elongate piercing tip on one end thereof for 
penetration into the vial and engagement with and dis 
placement of a plug therein to enable admixing of vari 
ous materials within the vial, and which has a tubular 
base means having attaching means thereon for attach 
ing the adaptor to a syringe or the like and passage 
means therein for withdrawing the admixed materials 
from the vial and into a syringe or the like attached to 
the adaptor. 
An even further object of this invention is to provide 

a syringe adaptor for use with wet/dry mixing vials 
wherein the adaptor includes means for attachment 
thereto of a syringe or the like and means for penetrat 
ing the vial to displace a plug therein to enable admix 
ing of various materials within the vial, said adaptor 
having means for maintaining sterile conditions to pre 
vent contamination of the medicament or other mate 
rial in the vial or of the syringe itself. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a top perspective view ofa ?rst form of sy 
ringe adaptor. 
FIG. 2 is an enlarged front plan view of the syringe 

adaptor of FIG. 1. 
FIG. 3 is an enlarged view in section taken along lines 

3—3 in FIG. 2. 
FIG. 4 is a view in section taken along lines 4-—4 in 

FIG. 3. 
FIG. 5 is a top perspective view of a second form of 

syringe adaptor. 
FIG. 6 is an enlarged front plan view similar to FIG. 

2 of the syringe adaptor of FIG. 5. 
FIG. 7 is an enlarged view in section taken along line 

7-——7 in FIG. 6. 
FIG. 8 is a perspective view of the sleeve stopper 

means of FIG. 7. 
FIG. 9 is a top perspective view of an extension guard 

means for the form of the invention illustrated in FIGS. 
5 through 8. 
FIG. 10 is an enlarged view in section of the syringe 

adaptor of FIG. 7 with the extension guard means of 
FIG. 9 connected thereto.v 
FIG. 11 is a vertical sectional view of a typical vial or 

ampoule having a displaceable plug therein and show 
ing the piercing tip of any of the forms of the invention 
described herein engaging and displacing the plug. 

DETAILED DESCRIPTION OF THE INVENTION 

In the . drawings, wherein like reference numerals 
refer to like parts throughout the several views, a ?rst 
form of syringe adaptor is indicated generally at A in 
FIG. 1 and comprises an elongate tubular body I hav 
ing an elongate, relatively rigid piercing tip 2 on one 



3,796,218 
3 

end thereof and an open, diametrically enlarged tubu 
lar end 3 at the other end thereof. A plurality of cir 
cumferentially spaced, axially extending reinforcing 
ribs 4 are on the outer surface of tubular body 1 for ri 
gidifying and reinforcing the tubular body. 
A diametrically enlarged circular collar or stop 5 is 

on the forward end of tubular body 1 at the base of 
piercing tip 2. The base 6 of the piercing tip 2 is of sub 
stantially the same outer diameter as the tubular body 
1, and is tapered conically inwardly at its forward end 
to the piercing tip 2. A plurality of converging, axially 
extending, circumferentially spaced reinforcing ribs 7 
extend from the forward end of base 6 to adjacent the 
outer end of the tip 2. 
An axial bore 8 extends from the conical end of the 

base 6 of piercing tip 2 completely through the tubular 
body 1 for receiving an elongated cannula C of a con 
ventional syringe or the like S. The diametrically en 
larged tubular portion 3 at the rearward end of the tu 
bular body 1 forms an internal tapered shoulder 9 
which engages the end of the syringe S to limit the dis 
tance which the cannula C can be inserted into the bore 
8 to prevent the pointed end of the cannula from en 
gaging and piercing the base 6 of the piercing tip 2 of 
the adaptor. A diametrically enlarged annular ?ange 10 
is on the open end of tubular body I to facilitate posi 
tioning of the adaptor onto the end of the syringe S. An 
annular sealing ring or gasket G is in an annular recess 
R in the enlarged end 3 of body 1 for effecting a seal 
between the body 1 and the hub of syringe S to prevent 
the liquid entering the bore 8 from displacing air there 
from and thus rendering the device inoperative. A sec 
ond seal comprising a cup-shaped rubber insert I is 
fixed in bore 8 intermediate the ends thereof to prevent 
the liquid from displacing air from the bore 8. The can 
nula C simply pierces the insert when in use. Either one 
ofthese seals may be omitted, if desired, since they will 
each perform the required sealing, but the insert I may 
be preferred since the seal between two plastic parts, 
as at G, tends to relax. 
An opening or ?uid passageway 11 is in the conical 

end of base 6 of piercing tip 2 for establishing commu 
nication between the bore 8 in the tubular body and the 
interior of a vial or ampoule in which the piercing tip 
2 is inserted. 

In use, the end 3 of adaptor A is positioned on the 
end of a syringe S or the like and the piercing tip 2 is 
inserted into a vial or ampoule as indicated in FIG. 11, 
and the length of the piercing tip 2 is such as to engage 
and displace a plug P positioned within the ampoule or 
vial V and dividing the ampoule or vial into two cham 
bers 12 and 13 containing a diluent D and dry powder 
or other material M. The collar or stop 5 on the for 
ward end of tubular body 1 serves as an abutment for 
the ?ngers to facilitate insertion of the piercing tip 2 
into the vial V and also serves as a stop to limit the dis— 
tance which the piercing tip 2 can be inserted into the 
vial. The base 6 of the piercing tip effects a seal with 
the end of the vial through which the piercing tip is in 
serted to prevent leakage of the material. 
After the diluent D and dry material M are thor 

oughly admixed within the vial, a plunger or the like in 
the syringe or the like S is manipulated to withdraw the 
admixed materials from the vial V through the passage 
way 11 and into the cannula C and syringe S for admin 
istration of the medicament or other admixed material 
to a patient or the like. 
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4 
A modi?ed syringe adaptor is indicated generally at 

Al in FIGS. 5 through 8, and includes an elongate, rel 
atively rigid piercing tip 2 having axially extending, cir 
cumferentially spaced reinforcing ribs 7 thereon and a 
diametrically enlarged cylindrical base 6 with an open 
ing or ?uid passageway 11 in the forward conical end 
thereof as in the previous embodiment. A relatively 
large annular collar or stop 5’ is at the base of the pierc 
ing tip 2, and rather than the elongate tubular body 1 
as in the previous embodiment, a cup-shaped tubular 
body 14 extends axially rearwardly from adjacent the 
periphery of the collar or stop 5'. A relatively short, tu 
bular, axial extension 15 of the base 6 of piercing tip 2 
extends rearwardly into the cup-shaped body 14, and 
a sleeve stopper 16 of rubber or plastic or other mate 
rial is positioned over the axial extension 15 to effect 
a seal therewith. 

As seen in FIGS. 7 and 8, the sleeve stopper 16 in 
cludes a pair of axially forwardly projecting annular 
walls 17 and 18 spaced radially apart and with the inner 
wall 17 positioned interiorly of the axial tubular exten 
sion 15 and the outer wall 18 positioned exteriorly of 
the tubular extension 15. The forward end of wall 18 
engages the rear surface of the collar or stop 5’ and the 
length of the wall 18 is substantially the same as the 
length of the axial tubular extension 15 so that the end 
of the extension 15 engages with the bottom of the 
space between walls 17 and 18. The annular wall 17 is 
slightly tapered and de?nes a cavity or chamber 19 
which forms an extension or enlargement of the bore 
8 in the base 6 of the piercing tip 2. 
An annular rib 20 is formed on the center of the rear 

ward end of sleeve stopper 16 to de?ne an injection or 
insertion site 21 in the sleeve stopper for insertion of 
the sharpened cannula C’ therethrough and into the 
bore 8 of the base 6 of piercing tip 2. In this form of 
the invention, for example, the adaptor is used with a 
relatively short cannula C’ as compared with the elon 
gate cannula C of the first described form of the inven 
tion. 
As indicated in phantom lines in FIG. 7, a cup-shaped 

cap or guard G may be positioned on the rearward end 
of body 14 to maintain the interior of the body in sterile 
condition until time of use. Similarly, a cover or guard 
G’ may be provided over the piercing tip 2 for protect 
ing the piercing tip and maintaining it sterile until the 
time of use thereof. 

In use of this form of the invention, the cap or guard 
G and guard G’ are removed and a cannula C’ inserted 
through the sleeve stopper 16 into the bore 8 at the 
base 6 of the piercing tip 2. The piercing tip 2 is in 
serted then into a vial V as before, and the admixed ma 
terial withdrawn through the opening or passageway 11 
of the bore 8 and the cannula C’ into the syringe S or 
the like. The enlarged cup-shaped body 14 and the pe 
riphery of the collar or stop 5' serves as an effective 
?nger grip means to facilitate handling of the adaptor 
and insertion of the piercing tip 2 into the vial V. 

In FIGS. 9 through 10, a modi?cation of the form of 
the invention illustrated in FIGS. 5 through 8 is indi 
cated generally at A2 and comprises a piercing tip 2 
having axial, radially spaced reinforcing ribs 7 thereon, 
an enlarged tubular base 6 with a bore 8 therein, and 
an inlet opening or fluid passage 11 through the end of 
the base 6 as in the previously described embodiments. 
An enlarged annular collar or stop 5' having an axial 
rearwardly extending cup-shaped body 14 extending 
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from adjacent the periphery thereof, and an axially ex 
tending tubular extension 15 with a sleeve stopper 16 
positioned thereover and effecting a seal therewith are 
all provided as in the form of the invention illustrated 
in FIGS. 5 through 8. In addition, a tubular extension 
or guard 22 is ?tted to the open rearward end of body 
14 and comprises an elongate tubular body 23 having 
substantially the same diameter as the base 6 of pierc 
ing tip 2. The rearward end of body 23 is enlarged at 
24 for engaging and gripping the end of a syringe S or 
the like. The enlarged end 24 has an internal conical 
shoulder 25 therein as in the form of the invention illus‘ 
trated in FIGS. 1 through 4. The forward end of body 
23 has a diametrically enlarged annular wall or ?ange 
26 thereon of substantially the same diameter as the di 
ameter of body 14. An axially forwardly projecting an 
nular wall 27 is on the forward side of ?ange 26 spaced 
slightly inwardly from the periphery thereof and is fit 
ted within the open end of body 14. The open end of 
body 14 is suitably secured and sealed to the ?ange or 
wall 26 as, for example, with a sonic seal, or a snap ?t, 
or with a suitable adhesive or the like. An elongate bore 
8' is formed axially through the guard 22. 

In use of the adaptor A2, a cannula C is inserted axi 
ally through the bore 8’ in body 23 and through the 
sleeve stopper 16 into bore 8 in base 6. The piercing 
tip 2 is then inserted into a vial V as aforedescribed to 
engage and displace the plug P therein to enable the 
materials within the vial to be admixed. A plunger or 
the like in the syringe S or the like is then manipulated 
to withdraw the admixed material through the passage 
way II, and bore 8 and into cannula C. 
The form of the invention illustrated in FIGS. 9 and 

10 is intended for use with relatively long needles or 
cannulas C as is the form of the invention illustrated in 
FIGS. 1 through 4. 
A suitable cap or stopper, not shown, is normally en 

gaged with the end 3 of body 1 or the end 24 of body 
23 to seal the adaptor to maintain sterile conditions 
therewithin. Also, a suitable protective guard or cover 
G may be provided in each of the forms of the inven 
tion for protecting and maintaining the piercing tip 2 in 
a sterile condition. Further, the adaptor in each of the 
forms of the invention described herein is perferably 
made of white polypropylene and the vial V is prefera 
bly made of a transparent plastic material. 
Accordingly, the present invention provides a simple 

and economical adaptor for a syringe or a drip chamber 
or the like to connect the syringe or the like with a vial 
or ampoule containing materials to be admixed and 
wherein the adaptor has means thereon for penetrating 
the vial to engage and displace a plug therewithin divid 
ing the vial into two chambers containing diverse mate 
rials, so that the diverse materials may be admixed, said 
piercing tip having passage means therein through 
which the admixed material is withdrawn from the vial 
and into the cannula of a syringe or other means. The 
adaptor in each of the forms of the invention is easily 
manipulated and is constructed to maintain sterile con 
ditions prior to and during use thereof. 

Further, the materials in the vial are always sealed 
from the atmosphere when the adaptor of the present 
invention is used, and accordingly, there is no danger 
of contamination of the materials contained in the vial 
even when the materials are withdrawn from the vial 
with the present invention. 
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6 
As this invention may be embodied in several forms 

without departing from the spirit or essential character 
istics thereof, the present embodiment is therefore il 
lustrative and not restrictive, since the scope of the in 
vention is de?ned by the apended claims rather than by 
the description preceding them, and all changes that 
fall within the metes and bounds of the claims or that 
form their functional as well as conjointly cooperative 
equivalents, are therefore intended to be embraced by 
those claims. 
What is claimed is: 
1. A syringe adaptor for use with a wet/dry mixing 

vial having two chambers therein separated from one 
another by a displaceable plug and each containing a 
different material to be admixed with the other, com 
prising an elongate tubular body open at one end, 
means on said open end to receive and hold a cannula 
therein, a substantially conically shaped end wall clos 
ing the other end of the body, an axially extending 
opening through said end wall communicating with the 
hollow interior of the body, an elongate, solid piercing 
tip integral at one end thereof with said end wall and 
extending axially outwardly therefrom to a point at the 
other end thereof, a plurality of axially extending, cir 
cumferentially spaced reinforcing ribs on said piercing 
tip and tapering inwardly from said end wall toward 
said point, and radially outwardly extending finger grip 
means on said tubular body between the ends thereof. 

2. A syringe adaptor as in claim 1, wherein the adap 
tor is made of white polypropylene. 

3. A syringe adaptor as in claim 1, wherein said tubu 
lar body is of substantially the same diameter as the 
base of the tip and an axial bore extends from within 
the base in communication with the passageway 
through the rearward end of the body. 

4. A syringe adaptor as in claim 1, wherein the open 
end of the body is diametrically enlarged for gripping 
engagement with a syringe or the like having a cannula 
thereon to attach the adaptor to the syringe with the 
cannula extending axially into said axial bore to adja 
cent the tip. 

5. A syringe adaptor as in claim 4, wherein a diamet 
rically enlarged annular ?ange is on said body and 
serves as a stop and ?nger engaging means to facilitate 
insertion of the tip into a vial. 

6. A syringe adaptor as in claim 5, wherein a plurality 
of axially extending circumferentially spaced reinforc 
ing ribs are on the tubular body. 

7. A syringe adaptor as in claim 4, wherein an annu 
lar sealing ring is in a groove in the enlarged portion of 
said body to ‘effect a seal between said body and a‘sy 
ringe to which the adaptor is attached and thus prevent 
liquid entering said hollow interior of said body from 
displacing air therefrom. ' 

8. A syringe adaptor as in claim 4, wherein a substan 
tially cup-shaped rubber insert is ?xed in said hollow 
interior of said body intermediate the ends thereof, said 
insert being adapted to be pierced by a cannula ex 
tended into said hollow interior and to effect a seal 
therewith to thus prevent liquid entering said hollow 
interior of.‘ said body from displacing air therefrom. 

9. A syringe adaptor as in claim 1, wherein the rein 
forcing ribs on the tip are tapered toward the point 
thereof and terminate short of the point. 

10. A syringe adaptor as in claim 1, wherein said ?n: 
ger grip means comprises a cup-shaped tubular body 
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extending axially rearwardly from adjacent the periph 
ery of a diametrically enlarged annular ?ange on the 
body adjacent the tip, said cup-shaped tubular body 
being of larger diameter than the elongate body. 

11. A syringe adaptor as in claim 10, wherein said 
open end of said elongate body extends co-axially rear 
wardly within the tubular body, said elongate body 
being of substantially constant diameter, and said pro 
jection being shorter in length than the tubular body 
and having an open rearward end. 

12. A syringe adaptor as in claim 11, wherein a sleeve 
stopper is on the open end of the elongate body effect 
ing a seal therewith. 

13. A syringe adaptor as in claim 12, wherein said 
sleeve stopper has a thickened end wall and a pair of 
radially spaced, axially forwardly extending cylindrical 
walls, said open end of said elongate body being re 
ceived therebetween with the thickened wall posi 
tioned over the open end of the body. 

14. A syringe adaptor as in claim 13, wherein an an 
nular rib is on the rearward surface of said thickened 
end wall de?ning an insertion site for a cannula on a sy 
ringe or the like, the length of the elongate body, and 
the combined thickness of the thickened end wall and 
rib being such as to space the end of the cannula from 
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8 
the conically shaped end wall of the tip. 

15. A syringe adaptor as in claim 14, wherein a tubu 
lar axial extension is connected at one end thereof to 
the rearward end of the cup-shaped tubular body and 
extends rearwardly therefrom. 

16. A syringe adaptor as in claim 15, wherein the 
other end of the axial extension has means for receiving 
and gripping the end of a syringe or the like. 

17. A syringe adaptor as in claim 16, wherein said 
one end of said extension has a diametrically enlarged 
annular ?ange thereon, the marginal peripheral portion 
of said ?ange being secured and sealed to the rearward 
end portion of said cup-shaped tubular body. 

18. A syringe adaptor as in claim 17, wherein said 
?ange has a forwardly axially extending annular wall 
thereon spaced radially inwardly from the periphery 
thereof and fitted and sealed within the rearward end 
of said cup-shaped tubular body. 

19. A syringe adaptor as in claim 18, wherein the 
combined lengths of the axial extension, the cup 
shaped tubular body, and the elongate body are such as 
to space the end of a cannula on the end of a syringe 
or the like attachedto the adaptor from the conically 
shaped end wall of piercing tip. 

* =l< * >l< * 


