
(19) United States 
US 20100089475A1 

(12) Patent Application Publication (10) Pub. No.: US 2010/0089475 A1 
(43) Pub. Date: Apr. 15, 2010 

BRIAN D. TRACEY, Litch?eld, 

TRACEY 

(54) MEDIUM CONNECTOR 

(76) Inventor: 
NH (U S) 

Correspondence Address: 
HOLLAND & KNIGHT LLP 
10 ST. JAMES AVENUE 
BOSTON, MA 02116 (US) 

(21) Appl. No.: 12/249,340 

(22) Filed: Oct. 10, 2008 

Publication Classi?cation 

(51) Int. Cl. 
F16L 37/084 (2006.01) 

m 

1 O4 

122 

(52) US. Cl. ....................................... .. 137/799; 137/798 

(57) 
A medium connector including a passage con?gured to alloW 
for the How of medium, and a multi-portion engagement 
surface positioned about the passage. The multi-portion 
engagement surface includes a ?rst surface portion, and a 
second surface portion. The ?rst surface portion is con?gured 
to provide an interference ?t With a corresponding sealing 
surface of a mating connector. The second surface portion is 
con?gured to provide a clearance ?t With the corresponding 
sealing surface of the mating connector. The ratio of the ?rst 
surface portion and the second surface portion is selected to 
regulate an engagement force between the medium connector 
and the mating connector. 
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MEDIUM CONNECTOR 

TECHNICAL FIELD 

[0001] This disclosure relates to medium connectors, and 
more particularly to medium connectors Which may allow the 
engagement force betWeen mating connectors to be regu 
lated. 

BACKGROUND OF THE DISCLOSURE 

[0002] Medical device systems, such as medication deliv 
ery systems, frequently require various components to be 
?uidly connected to one another. For example, a syringe may 
be ?uidly connected to an injection needle, an intravenous 
?uid supply bag may be ?uidly connected to a catheter, etc. 
The ?uid connections betWeen the different components must 
be secure to prevent leakage as Well as to prevent foreign 
substances, including air, from being introduced into the sys 
tem. Additionally, it is often desirable to be able to quickly 
and easily make the desired connections Without the user of 
tools 
[0003] One prevalent connection con?guration in the medi 
cal device ?eld is the Luer connection. Luer connections 
include cooperating male and female connector components 
having complimentary tapers. The taper geometry of Luer 
connectors are standardiZed as a continuous 6% taper. Con 
nection betWeen male and female Luer connectors may be 
made by pressing the male connector component into the 
female connector component. A friction ?t is achieved 
betWeen complimentary tapers of the connector components. 
[0004] While Luer connectors provide reliable connection 
integrity and are relatively easy to use, no standardiZed toler 
ance is speci?ed for the connector components. Slight devia 
tions from an exact 6% taper may occur, e.g., as a result of 
manufacturing variation. Given that Luer connector compo 
nents are often made of plastic materials, reliable connections 
are still achievable With connectors deviating slightly from 
the speci?ed 6% taper, e.g., as a result of deformation of the 
plastic connector components and the relatively large con 
tacting surface area. HoWever, the depth of insertion of the 
connector components may vary as a result of any deviation 
from a 6% taper. 
[0005] As such, When a de?ned insertion depth is required 
betWeen the connector components, While a reliable connec 
tion may be achievable, the required insertion depth may not. 
The insertion depth of the connectors could be increased, e.g., 
by slightly deforming one or more of the connector compo 
nents by pushing the connector components together more 
?rmly. HoWever, the constant taper of the connector compo 
nents (resulting in an ever-increasing contact area), and the 
attendant engagement force, causes the insertion force to 
rapidly increase. It is possible that the engagement force may 
increase to a level that is greater than a force that is easily 
achievable by the user of the device, Which may include 
elderly patients and/or patients having diminished physical 
capacity. 

SUMMARY OF THE DISCLOSURE 

[0006] According to a ?rst implementation, a medium con 
nector includes a passage con?gured to alloW for the ?oW of 
medium, and a multi-portion engagement surface positioned 
about the passage. The multi-portion engagement surface 
includes a ?rst surface portion, and a second surface portion. 
The ?rst surface portion is con?gured to provide an interfer 

Apr. 15,2010 

ence ?t With a corresponding sealing surface of a mating 
connector. The second surface portion is con?gured to pro 
vide a clearance ?t With the corresponding sealing surface of 
the mating connector. The ratio of the ?rst surface portion and 
the second surface portion is selected to regulate an engage 
ment force betWeen the medium connector and the mating 
connector. 

[0007] One or more of the folloWing features may be 
included. The mating connector may include a Luer taper 
connector. The multi-portion engagement surface may 
include a tapered surface, in Which the ?rst surface portion 
may have a ?rst taper angle, and the second surface portion 
may have a second taper angle that is less than the ?rst taper 
angle. Further, the second surface portion may be generally 
cylindrical. The multi-portion engagement surface may 
include a tapered surface, in Which the ?rst surface portion 
may have a ?rst taper angle, and the second surface portion 
may have a second taper angle that is greater than the ?rst 
taper angle. The second surface portion may include one or 
more recesses. The one or more recesses may include one or 

more radial slots. The one or more recesses may include one 

or more longitudinal slots. 
[0008] The medium connector may include one or more 
retention features. The one or more retention features may 
include one or more snap-?t features. 

[0009] According to another implementation, a medium 
connector includes a passage con?gured to alloW for the ?oW 
of medium, and a tapered multi-portion engagement surface 
positioned about the passage. The multi-portion engagement 
surface includes a ?rst surface portion, and a second surface 
portion. The ?rst surface portion has a ?rst taper angle con 
?gured to provide an interference ?t With a corresponding 
sealing surface of a mating connector. The second surface 
portion has a second taper angle con?gured to provide a 
clearance ?t With the corresponding sealing surface of the 
mating connector. The ratio of the ?rst surface portion and the 
second surface portion is selected to regulate an engagement 
force betWeen the medium connector and the mating connec 
tor. 

[0010] One or more of the folloWing features may be 
included. The mating connector may include a Luer taper 
connector. The second taper angle may be less that the ?rst 
taper angle. The second surface portion may be generally 
cylindrical. The second taper angle may be greater than the 
?rst taper angle. The medium connector may include one or 
more retention features. The one or more retention features 

may include a snap ?t feature. 
[0011] The details of one or more implementations are set 
forth in the accompanying draWings and the description 
beloW. Other features and advantages Will become apparent 
from the description, the draWings, and the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1A diagrammatically depicts a ?rst embodi 
ment of a medium connector assembly, including a medium 
connector and a mating connector in a dis-engaged con?gu 
ration; 
[0013] FIG. 1B diagrammatically depicts the ?rst embodi 
ment of the medium connector assembly of FIG. 1A in an 
engaged con?guration; 
[0014] FIG. 2A diagrammatically depicts another embodi 
ment of a medium connector assembly, including a medium 
connector and a mating connector in a dis-engaged con?gu 
ration; 
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[0015] FIG. 2B diagrammatically depicts the medium con 
nector assembly of FIG. 2A in an engaged con?guration; 
[0016] FIG. 3 diagrammatically depicts another embodi 
ment of a medium connector assembly; 
[0017] FIG. 4 diagrammatically depicts another embodi 
ment of a medium connector assembly; 
[0018] FIG. 5 diagrammatically depicts another embodi 
ment of a medium connector assembly; 
[0019] FIGS. 6A and 6B diagrammatically depict another 
embodiment of a medium connector assembly; and 
[0020] FIG. 7 diagrammatically depicts another embodi 
ment of a medium connector. 
[0021] Like reference symbols in the various draWings 
indicate like elements. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0022] Referring to FIG. 1A, there is shoWn a medium 
connector assembly 100 for connecting medium carrying 
components (not shoWn) and alloWing the How of medium 
therebetWeen. Examples of medium carrying components 
may include, but are not limited to, a delivery catheter and an 
insulin delivery pump, a ?uid supply (such as an intravenous 
?uid supply bag, a dialysate supply, etc.) and a pump supply 
catheter, or the like. Connector assembly 100 may include 
medium connector 102 associated With a ?rst medium carry 
ing component (not shoWn) and mating connector 104 asso 
ciated With a second medium carrying component. 
[0023] Medium connector 102 may include passage 106 to 
alloW for the How of medium. The medium ?oWing betWeen 
the medium carrying components, e.g., via passage 106, may 
include liquids (e.g., insulin, dialysate, saline solution, or the 
like), gases (e.g., air, oxygen, nitrogen, or the like), suspen 
sions, or the like. Further, medium connector 1 02 may include 
multi-portion engagement surface 108, generally, positioned 
about passage 106. Multi-portion engagement surface 108 
may include ?rst surface portion 110, and second surface 
portion 112. 
[0024] As Will be discussed in greater detail beloW, ?rst 
surface portion 110 of multi-portion engagement surface 108 
may be con?gured to provide an interference ?t With corre 
sponding sealing surface 114 of mating connector 104. Eur 
ther, second surface portion 112 of multi-portion engagement 
surface 108 may be con?gured to provide a clearance ?t With 
corresponding sealing surface 114 of mating connector 104. 
The ratio of ?rst surface portion 110 and second surface 
portion 112 may be selected to regulate an engagement for 
betWeen medium connector 102 and mating connector 104. 
[0025] For example, corresponding sealing surface 114 of 
mating connector 104 may include a tapered surface, e.g., 
Which may include a 6% taper (e.g., approximately 3 .4 degree 
included taper) of a standard Luer taper connector (e.g., as 
de?ned by the ISO 594 standard). Of course, corresponding 
sealing surface 114 may include tapers other than a 6% Luer 
taper. Multi-portion engagement surface 108 may similarly 
include a tapered surface, in Which ?rst surface portion 110 
may have a ?rst taper angle, and second surface portion 112 
may have a second taper angle that is less than the ?rst taper 
angle. In one particular embodiment, the second taper angle 
may approach Zero, such that second surface portion 112 may 
be generally cylindrical (e.g., may include a slight taper, such 
as a draft angle to facilitate manufacture). Of course, second 
surface portion 112 may include other, non-cylindrical, taper 
angles. 
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[0026] Continuing With the above-stated example, ?rst sur 
face portion 110 of multi-portion engagement surface 108 
may include a ?rst taper angle corresponding to the angle of 
corresponding sealing surface 114 of mating connector 104 
(e.g., a 6% taper). As shoWn in FIG. 1B, the corresponding 
taper of ?rst surface portion 110 may provide an interference 
?t With corresponding sealing surface 114 of mating connec 
tor 104. As also shoWn, the second taper angle of second 
surface portion 112 may provide a clearance ?t With corre 
sponding sealing surface 114 of mating connector 104, e.g., 
Which may result in at least partial clearance 116 betWeen 
second surface portion 112 and corresponding sealing surface 
114. 

[0027] The contact surface area of medium connector 102 
and mating connector 104 may remain generally constant 
once ?rst surface portion 110 has engaged corresponding 
sealing surface 114. For example, as ?rst surface portion 110 
may be con?gured to provide an interference ?t With corre 
sponding sealing surface 114, While second surface portion 
112 of multi-portion engagement surface 108 may be con?g 
ured to provide a clearance ?t With corresponding sealing 
surface 114, only ?rst surface portion 110 may engage cor 
responding sealing surface 114. 
[0028] Once ?rst surface portion 110 engages correspond 
ing sealing surface 114, further insertion of medium connec 
tor 102 relative to mating connector 104 may be attributable 
to the elastic and/or plastic deformation force of medium 
connector 102 in the region of ?rst surface portion 110 and/or 
of mating connector 104 in the region of contact betWeen 
corresponding sealing surface 114 and ?rst surface portion 
110 (e.g., as ?rst surface portion 110 is forced into the pro 
gressively smaller opening provided by corresponding seal 
ing surface 114), and the frictional interaction betWeen ?rst 
surface portion 110 and corresponding sealing surface 114 of 
mating connector 104. 
[0029] As such, the ratio of ?rst surface portion 110 and 
second surface portion 112 may be selected to regulate an 
engagement force betWeen medium connector 102 and mat 
ing connector 104. As discussed above, second surface por 
tion 112 may be con?gured to provide a clearance ?t With 
corresponding sealing surface 114, and as such may not con 
tribute to the engagement force (e. g., the insertion force per 
increment of axial insertion) betWeen medium connector 102 
and mating connector 104. Therefore, the ratio of ?rst surface 
portion 110 to second surface portion 112 may be increased to 
increase the engagement force betWeen medium connector 
102 and mating connector 104. Conversely, the ratio of ?rst 
surface portion 110 to second surface portion 112 may be 
decreased to decrease the engagement force betWeen medium 
connector 102 and mating connector 104. 

[0030] The ability to regulate the engagement force 
betWeen medium connector 102 and mating connector 104 
(e.g., based upon the ratio of ?rst surface portion 110 and 
second surface portion 112) may alloW the use of features 
associated With medium connector 102 (and/ or the ?rst asso 
ciated medium carrying component) and/ or mating connector 
104 (and/or the second associated medium carrying compo 
nent) Which may require a minimum insertion depth to be 
achieved Within a selected range of insertion forces. For 
example, medium connector 102 may include one or more 
retention features, e.g., Which may facilitate a positive 
engagement and/or relative position betWeen medium con 
nector 102 and mating connector 104. As shoWn in FIGS. 1A 
and 1B, the one or more retention features may include one or 
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more snap-?t features (e.g., cooperating snap-?t features 118, 
120A, respectively associated With medium connector 102 
and mating connector 104). As shoWn, one or more of coop 
erating snap-?t features 118, 120A may be disposed on a 
cantilever feature (e.g., cantilever arm 122), e.g., Which may 
facilitate engagement/dis-engagement of cooperating snap ?t 
features 118, 12A. Snap-?t features 118, 120A may require a 
minimum insertion depth to provide engagement therebe 
tWeen. As described above, the ratio of ?rst surface portion 
110 and second surface portion 112 may be selected to regu 
late the engagement force betWeen medium connector 102 
and mating connector 104 associated With the insertion depth 
necessary to provide engagement betWeen snap-?t features 
118, 120A. While regulating the engagement force betWeen 
the medium connector and the mating connector has been 
described in connection With the use of retention features, this 
is not intended as a limitation of the present disclosure, as the 
ability to regulate the engagement force betWeen the medium 
connector and the mating connector may equally be used for 
other purposes. 

[0031] Referring also to FIGS. 2A and 2B, in a related 
embodiment, the medium connector assembly may include 
medium connector 102 associated With a ?rst medium carry 
ing component (not shoWn) and mating connector 104 asso 
ciated With a second medium carrying component. As shoWn, 
one or more of the cooperating snap-?t features (e.g., coop 
erating snap-?t features 118, 120B) may be provided as a 
feature associated With one of the mating surfaces of the 
medium connector assembly (e. g., snap-?t feature 120b may 
be formed on member 124 de?ning corresponding sealing 
surface 114). Based upon, at least in part, the illustrated 
exemplary embodiments of FIGS. 1A-1B and 2A-2B, various 
additional/alternative arrangements may be readily under 
stood, and are contemplated by the present disclosure. 
[0032] In addition/as an alternative to the second surface 
portion including a second taper angle, the second surface 
portion may include one or more recesses. For example, and 
referring also to FIG. 3, the second surface portion may 
include one or more recesses including one or more longitu 

dinal slots (e.g., longitudinal slot 150), e.g., Which may be 
formed in ?rst surface portion 110. Longitudinal slot 150 may 
be con?gured to provide a clearance ?t With cooperating 
sealing surface 114 of mating connector 104. For example, 
longitudinal slot 150 may provide a second surface portion 
Which may not engage cooperating sealing surface 114 When 
?rst surface portion 110 is fully engaged With cooperating 
sealing surface 114 of mating connector 104. The ratio of ?rst 
surface portion 110 and the radial slots (e.g., longitudinal slot 
150) may be selected to regulate the engagement force 
betWeen medium connector 102 and mating connector 104, 
e.g., in as much as longitudinal slot 150 may not provide a 
frictional engagement force With cooperating sealing surface 
114 of mating connector 104. 

[0033] Referring also to FIG. 4, additionally/altematively 
the second surface portion may include one or more recesses 
that may include one or more radial slots (e.g., radial slot 
152). Similar to the above-described longitudinal slots (e.g., 
longitudinal slot 150), radial slot 152 may be con?gured to 
provide a clearance ?t With corresponding sealing surface 114 
of mating connector 104. As such, the ratio of ?rst surface 
portion 110 and the radial slots (e.g., radial slot 152) may be 
selected to regulate the engagement force betWeen medium 
connector 102 and mating connector 104. For example, radial 
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slot 152 may not provide a frictional engagement force With 
cooperating sealing surface 114 of mating connector 104. 
[0034] In addition to the speci?cally described and 
depicted recesses in the form of longitudinal slots and radial 
slots, the one or more recesses may include various additional 

and/or alternative con?gurations (e.g., dimples, etc.), Which 
may be con?gured to provide a clearance ?t With the cooper 
ating sealing surface of the mating connector. As such, the 
ratio of the ?rst surface portion and the second surface portion 
(including one or more recesses) may be selected to regulate 
an engagement force betWeen the medium connector and the 
mating connector. Further, it Will be appreciated that the 
number, arrangement, and character of the one or more 
recesses may vary according to design criteria and prefer 
ence. 

[0035] While the above-described embodiments have been 
depicted having a multi-portion engagement surface con?g 
ured as a male medium connector portion, referring also to 
FIGS. 5 through 7, medium connector 102 may additionally/ 
alternatively be con?gured as a female connector portion. For 
example, medium connector 102 may include a female con 
nector portion having a multi-portion engagement surface 
including ?rst surface portion 110 and second surface portion 
112. As shoWn in FIG. 5, the multi-portion engagement sur 
face may include a tapered surface, in Which ?rst surface 
portion 110 may have a ?rst taper angle con?gured to provide 
an interference ?t With cooperating sealing surface 114 of 
male mating connector 104. Further, second surface portion 
112 may have a second taper angle that is greater than the ?rst 
taper angle. As such, second surface portion 112 may be 
con?gured to provide a clearance ?t With cooperating sealing 
surface 114 of male mating connector 104. 

[0036] Further, the second surface portion may include one 
or more recesses. For example, and referring also to FIGS. 6A 
and 6B, the one or more recesses may include one or more 

longitudinal slots (e.g., longitudinal slot 150A, 150B). Simi 
lar to previously described embodiments, ?rst surface portion 
110 may be con?gured to provide an interference ?t With 
cooperating sealing surface 114 of male mating connector 
104. Further, the second surface portion, including longitu 
dinal slot 150A, 150B, may be con?gured to provide a clear 
ance ?t With cooperating sealing surface 114 of male mating 
connector 104. Medium connector 102 may include sealing 
region 154, Which may not include longitudinal slots, e.g., to 
thereby facilitate achieving a seal betWeen ?rst surface por 
tion 110 and cooperating sealing surface 114 of mating con 
nector 104. 

[0037] Referring also to FIG. 7, the second surface portion 
may include one or more recesses, in Which the one or more 

recesses may include one or more radial slots (e.g., radial slot 
152). Radial slot 152 may be con?gured to provide a clear 
ance ?t With cooperating sealing surface 114 of male mating 
connector 104. 

[0038] In addition to the speci?cally described and 
depicted recesses in the form of longitudinal slots and radial 
slots, the one or more recesses may include various additional 
and/or alternative con?gurations (e.g., dimples, etc.), Which 
may be con?gured to provide a clearance ?t With the cooper 
ating sealing surface of the mating connector. As such, the 
ratio of the ?rst surface portion and the second surface portion 
(including one or more recesses) may be selected to regulate 
an engagement force betWeen the medium connector and the 
mating connector. Further, it Will be appreciated that the 
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number, arrangement, and character of the one or more 
recesses may vary according to design criteria and prefer 
ence. 

[0039] A number of implementations have been described. 
Nevertheless, it Will be understood that various modi?cations 
may be made. Accordingly, other implementations are Within 
the scope of the folloWing claims. 

What is claimed is: 
1. A medium connector comprising: 
a passage con?gured to alloW for the How of medium; and 
a multi-por‘tion engagement surface positioned about the 

passage, the multi-por‘tion engagement surface includ 
ing: 
a ?rst surface portion, and 
a second surface portion, 
Wherein the ?rst surface portion is con?gured to provide 

an interference ?t With a corresponding sealing sur 
face of a mating connector and the second surface 
portion is con?gured to provide a clearance ?t With 
the corresponding sealing surface of the mating con 
nector; 

Wherein the ratio of the ?rst surface portion and the second 
surface portion is selected to regulate an engagement 
force betWeen the medium connector and the mating 
connector. 

2. The medium connector of claim 1, Wherein the mating 
connector includes a Luer taper connector. 

3. The medium connector of claim 1, Wherein the multi 
por‘tion engagement surface includes a tapered surface, the 
?rst surface portion having a ?rst taper angle, and the second 
surface portion having a second taper angle that is less than 
the ?rst taper angle. 

4. The medium connector of claim 3, Wherein the second 
surface portion is generally cylindrical. 

5. The medium connector of claim 1, Wherein the multi 
por‘tion engagement surface includes a tapered surface, the 
?rst surface portion having a ?rst taper angle, and the second 
surface portion having a second taper angle that is greater 
than the ?rst taper angle. 
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6. The medium connector of claim 1, Wherein the second 
surface portion include one or more recesses. 

7. The medium connector of claim 6, Wherein the one or 
more recesses include one or more radial slots. 

8. The medium connector of claim 6, Wherein the one or 
more recesses include one or more longitudinal slots. 

9. The medium connector of claim 1, further comprising 
one or more retention features. 

10. The medium connector of claim 9, Wherein the one or 
more retention features include one or more snap -?t features. 

11. A medium connector comprising: 
a passage con?gured to alloW for the How of medium; and 
a tapered multi-portion engagement surface positioned 

about the passage, the multi-portion engagement surface 
including: 
a ?rst surface portion, and 
a second surface portion, 
Wherein the ?rst surface portion has a ?rst taper angle 

con?gured to provide an interference ?t With a corre 
sponding sealing surface of a mating connector and 
the second surface portion has a second taper angle 
con?gured to provide a clearance ?t With the corre 
sponding sealing surface of the mating connector; 

Wherein the ratio of the ?rst surface portion and the second 
surface portion is selected to regulate an engagement 
force betWeen the medium connector and the mating 
connector. 

12. The medium connector of claim 11, Wherein the mating 
connector includes a Luer taper connector. 

13. The medium connector of claim 11, Wherein the second 
taper angle is less than the ?rst taper angle. 

14. The medium connector of claim 13, Wherein the second 
surface portion is generally cylindrical. 

15. The medium connector of claim 11, Wherein the second 
taper angle is greater than the ?rst taper angle. 

16. The medium connector of claim 11, further including 
one or more retention features. 

17. The medium connector of claim 16, Wherein the one or 
more retention features include a snap ?t feature. 

* * * * * 
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