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(57) ABSTRACT 

A syringe adapter having a syringe holder and an actuator 
are disclosed. The syringe holder may include a fixed 
portion that may receive a barrel of a syringe and an 
adjustable portion adjustably positioned relative to the fixed 
portion, where the adjustable portion may receive a plunger 
of the syringe. To facilitate aspirating fluid to and/or dis­
pensing fluid from the syringe, the actuator may be selec­
tively actuated with one or more digits or a palm of a user's 
hand to adjust a position of the adjustable portion. The 
selective actuation of the actuator may be performed with 
one or more digits of the user while two or more other digits 
are engaging a portion of the adapter adjacent a dispensing 
end of the syringe. The adapter may include a gear system 
translating movement of the actuator to movement of the 
adjustable portion of the syringe holder. 
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1 

SYRINGE ATTACHMENT DEVICE AND 
METHODS 

2 
Another illustrative instance of the disclosure may include 

a handheld syringe adapter having a body, an actuator, and 
a gear system. The body may be configured to receive a 
syringe and may include a fixed first portion, an adjustable CROSS REFERENCE TO RELATED 

APPLICATIONS 5 second portion, a first end portion, and a second end portion. 
The adjustable second portion may be adjustable with 
respect to the fixed first portion toward and/or from the first 
end portion adjacent a first end of the body. The second end 
portion may be adjacent a second end of the body that is 

This application claims the benefit of U.S. Provisional 
Patent Application Ser. No. 62/523,569, filed Jun. 22, 2017, 
the disclosure of which is incorporated herein by reference. 

TECHNICAL FIELD 

The disclosure pertains to syringe attachment devices, and 
methods for manufacturing and/or using syringe attachment 
devices. More particularly, the present disclosure pertains to 
syringe adapters and methods that facilitate aspirating fluid 
to and/or dispensing fluid from a syringe. 

10 opposite the first end. The actuator may be adjustable about 
a first axis and the gear system may include one or more gear 
components rotatable about a second axis that may be 
non-parallel with the first axis. Actuation of the actuator 
about the first axis may cause rotation of the one or more 

15 gears about the second axis and adjust a position of the 
adjustable second portion. 

BACKGROUND 
20 

The above summary of some example embodiments is not 
intended to describe each disclosed embodiment or every 
implementation of the disclosure. 

DESCRIPTION OF THE DRAWINGS 

The disclosure may be more completely understood in 
consideration of the following detailed description of vari­
ous embodiments in connection with the accompanying 
drawings, in which: 

FIG. 1 is an exploded perspective view of a syringe 
having a syringe barrel and a plunger. 

A wide variety of attachment devices for use with 
syringes have been developed. Such attachment devices for 
use with syringes may be used to fill a syringe with fluid 
and/or dispense fluid from a syringe. These attachment 
devices are manufactured by any one of a variety of different 25 

manufacturing methods and may be used according to any 
one of a variety of methods. Of the known attachment 
devices for use with syringes and associated methods, each 
has certain advantages and disadvantages. FIG. 2 is a perspective view of the syringe of FIG. 1 with 

30 the plunger inserted into the syringe barrel; 
SUMMARY 

The disclosure is directed to several alternative designs, 
materials, and methods of manufacturing syringe adapter 
structures and assemblies. Although it is noted that conven- 35 

tional attachment devices for use with syringes are known, 
there exists a need for improvement on those devices. 

FIG. 3 is a side view of a user holding the syringe of FIG. 
1 in a dispensing position; 

FIG. 4 is a side view of a user holding the syringe of FIG. 
1 in an aspirating position; 

FIG. 5 is a perspective view of an example adapter for use 
with a syringe; 

FIG. 6 is a first side view of the example adapter of FIG. 
5; 

FIG. 7 is a second view of the example adapter of FIG. 5; 
FIG. 8 is a third side view of the example adapter of FIG. 

5; 
FIG. 9 is a fourth side view of the example adapter of FIG. 

5; 

Accordingly, one illustrative instance of the disclosure 
may include a one-handed syringe adapter. The syringe 
adapter may include a syringe holder and an actuator. The 40 

syringe holder may have a fixed portion and an adjustable 
portion adjustably positioned relative to the fixed portion. 
The fixed portion may be configured to receive a barrel of a 
syringe and the adjustable portion may be configured to 
receive a plunger of the syringe. In some cases, the actuator 
may be selectively actuated with a palmar flexion movement 

FIG. 10 is a perspective view of an example gear system 
45 of an adapter for use with a syringe; 

FIGS. 11-13 are side perspective views of an example 
adapter with a received syringe depicting an aspirating 
technique; 

of one or more digits of a user's hand to adjust a position of 
the adjustable portion of the syringe holder relative to the 
fixed portion of the syringe holder while two or more other 
digits of the user's hand engage the syringe adapter. 

Another illustrative instance of the disclosure may include 

FIG. 14 is a perspective view of an example adapter for 
50 use with a syringe, as seen from a bottom of the example 

adapter; 
FIG. 15 is a side view of the example adapter of FIG. 14; 
FIG. 16 is the side view depicted in FIG. 15, but with a 

portion of a housing of the example adapter removed; 
FIG. 17 is a cross-sectional view of a portion of an 

actuation system of the example adapter of FIG. 14, taken 
along line 17-17 in FIG. 16; 

FIGS. 18-21 are side views of an example adapter depict­
ing an aspirating technique; 

FIG. 22 is a perspective view of an example adapter for 
use with a syringe, as seen from a first side of the example 
adapter; 

an adapter comprising a body, a gripping portion, and an 
actuator. The body may be configured to receive a syringe 
and may include a fixed first portion, an adjustable second 
portion, a first end portion, and a second end portion. The 55 

adjustable second portion may be adjustable with respect to 
the fixed first portion in directions toward and/or from the 
first end portion. The second end portion may be adjacent an 
end of the body opposite an end of the body adjacent the first 
end portion. In some cases, the gripping portion may be 60 

adjacent the second end portion of the body and the actuator 
may be offset toward the first end portion of the body 
relative to the gripping portion and movable relative to the 
gripping portion. Movement of the actuator may generate 
movement of the adjustable second portion of the body to 
adjust a position of the adjustable second portion relative to 
the fixed first portion. 

FIG. 23 is a perspective view of the example adapter of 
FIG. 22, as seen from a second side of the example adapter; 

65 and 
FIGS. 24 and 25 are side view of an example adapter with 

a received syringe depicting an aspirating technique. 
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While the disclosure is amenable to various modifications 
and alternative forms, specifics thereof have been shown by 
way of example in the drawings and will be described in 
detail. It should be understood, however, that the intention is 
not to limit aspects of the claimed disclosure to the particular 
embodiments described. On the contrary, the intention is to 
cover all modifications, equivalents, and alternatives falling 
within the spirit and scope of the claimed disclosure. 

DESCRIPTION 

For the following defined terms, these definitions shall be 
applied, unless a different definition is given in the claims or 
elsewhere in this specification. 

All numeric values are herein assumed to be modified by 
the term "about", whether or not explicitly indicated. The 
term "about" generally refers to a range of numbers that one 
of skill in the art would consider equivalent to the recited 
value (i.e., having the same function or result). In many 
instances, the term "about" may be indicative as including 
numbers that are rounded to the nearest significant figure. 

The recitation of numerical ranges by endpoints includes 
all numbers within that range (e.g., 1 to 5 includes 1, 1.5, 2, 
2.75, 3, 3.80, 4, and 5). 

4 
tance Dl (e.g., of the barrel 4) toward the needle 8, other 
transitions between the barrel 4 and the needle 8 may be 
utilized. 

As depicted in FIG. 2, the plunger 6 may be positioned 
5 within the barrel 4 of the syringe 2 (note: the portion of the 

plunger 6 inserted into the barrel 4 is shown in broken lines). 
As indicated by the directional arrows 12, the plunger 6 may 
be at least partially inserted into and/or withdrawn from the 
barrel 4 of the syringe 2. Inserting the plunger 6 at least 

10 partially into the barrel 4 of the syringe 2 may result in 
dispensing fluid from the barrel 4 through the needle 8 or 
other portion of the syringe 2 having a lumen open to an 
exterior of the barrel 4. Withdrawing the plunger 6 at least 
partially from the barrel 4 may result in aspirating fluid into 

15 the barrel 4 through the needle 8 or other portion of the 
syringe 2 having a lumen open to an exterior of the barrel 4. 

The barrel 4 of the syringe 2 may include a flange 14, as 
shown for example in FIGS. 1 and 2. The flange 14 may 
provide an interface to facilitate a user and/or equipment 

20 holding or grasping the barrel 4 during use of the syringe 2. 
Although the flange 14 is shown in FIGS. 1 and 2 at an end 
of the barrel 4 opposite an end of the barrel 4 from which the 
needle 8 extends, one or more flanges 14 may be located at 
one or more locations between ends of the barrel 4. 

The plunger 6 of the syringe 2 may include a flange 16, 
as shown for example in FIGS. 1 and 2. The flange 16 may 
provide an interface to facilitate a user and/or equipment 
holding or grasping the plunger 6 during use of the syringe 
2. Although the flange 16 is shown in FIGS. 1 and 2 at an 

Although some suitable dimensions, ranges and/or values 25 

pertaining to various components, features and/or specifi­
cations are disclosed, one of skill in the art, incited by the 
present disclosure, would understand desired dimensions, 
ranges and/or values may deviate from those expressly 
disclosed. 30 end of the plunger 6, one or more flanges 16 may be located 

at one or more locations along a length of the plunger 6. As used in this specification and the appended claims, the 
singular forms "a", "an", and "the" include plural referents 
unless the content clearly dictates otherwise. As used in this 
specification and the appended claims, the term "or" is 
generally employed in its sense including "and/or" unless 
the content clearly dictates otherwise. 

The following detailed description should be read with 
reference to the drawings in which similar elements in 
different drawings are numbered the same. The detailed 
description and the drawings, which are not necessarily to 
scale, depict illustrative embodiments and are not intended 
to limit the scope of the claimed disclosure. The illustrative 
embodiments depicted are intended only as exemplary. 
Selected features of any illustrative embodiment may be 
incorporated into an additional embodiment unless clearly 
stated to the contrary. 

Referring to the Figures, FIG. 1 and FIG. 2 depict a 
syringe 2. FIG. 1 depicts the syringe 2 in an exploded view 
and FIG. 2 depicts the syringe 2 in an assembled view. 

The syringe 2 may include a barrel 4 and a plunger 6. The 
barrel 4 may include a reservoir for holding fluid aspirated 
into the barrel 4 and/or to be dispensed from the barrel 4. In 
some cases, the barrel 4 may include indicia 10 providing 
measurement labels visible from exterior the syringe and/or 
other information. The indicia 10, when in measurement 
label form, may be in any unit of measurement useful for 
measuring volume ( e.g., of a fluid) and may be provided in 
any desired increment. Further, the syringe 2 may include a 
needle 8, as shown in FIGS. 1 and 2, with a lumen there 
through for dispensing fluid from the barrel 4 and/or aspi­
rating fluid into the barrel 4 and a sharpened end to facilitate 
inserting the needle 8 into an animal ( e.g., a human or other 
animal), vial, and/or other object, but this is not required. 
Alternatively, the syringe 2 may include a nozzle or carmula 
with a lumen and a blunt end, or one or more other 
configurations. Although FIGS. 1 and 2 depict the syringe 2 
having a tapered transition from a diameter having a dis-

FIG. 3 depicts one marmer in which a user may hold a 
syringe 2 for dispensing a fluid with a single hand without 
assistance from an attachment device that facilitates advanc-

35 ing the plunger 6 into the barrel 4 of the syringe. In this 
example, a third digit 22 and a fourth digit 24 of a user are 
placed on the barrel 4 ( e.g., on the flange 14) and a first digit 
18 of the user is placed on the flange 16 of the plunger 6. To 
advance the plunger 6 within the barrel 4 of the syringe 2 and 

40 dispense fluid from the barrel 4, the user may squeeze or 
otherwise apply a force to the flange 14 of the barrel 4 and/or 
the flange 16 of the plunger 6. Although FIG. 3 depicts an 
example configuration for holding a syringe 2 for the 
purpose of dispensing fluid, other configurations may be 

45 used. Further, as used herein and as commonly understood 
in the art, a user's first digit 18 is commonly known as a 
thumb, a user's second digit 20 is commonly known as an 
index finger, a user's third digit 22 is commonly known as 
a middle finger, a user's fourth digit 24 is commonly known 

50 as a ring finger, and a user's fifth digit 26 is commonly 
known as a pinky. 

The ability to squeeze and/or apply a dispensing force to 
a syringe 2 may be difficult, particularly when the syringe 2 
is full of fluid and/or at other times. One factor contributing 

55 to this difficulty may be an increasing distance between the 
first digit 18 of a user engaging the flange 16 of the plunger 
and other digits of the user engaging the barrel 4. As this 
distance approaches a maximum reach of a hand, the 
squeeze force that a user may be capable of applying 

60 decreases. Further, when a user's hand is small, the user's 
hand may not be large enough to reach between the flange 
16 of the plunger 6 and the flange 14 of the barrel 4 to initiate 
dispensing fluid from the syringe 2 with one hand. Addi­
tionally, a user may be at risk of injury by dispensing fluid 

65 in the manner shown in FIG. 3, as strain may be imposed on 
finger tendons and associated anatomical structures while 
engaging the plunger. 
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FIG. 4 depicts one manner in which a user may hold a 
syringe 2 for aspirating a fluid with a single hand without 
assistance from an attachment device that facilitates with­
drawing the plunger 6 from the barrel 4 of the syringe 2. In 
this example, a first digit 18 of a user and a second digit 20 
of the user may be placed on the barrel 4 and/or the flange 
14 to grip the syringe 2. Alternatively, the user may place 
one or more other digits on the barrel 4 and/or the flange 14 
to grip the syringe 2. To draw back on the plunger 6 while 
gripping the barrel 4, a third digit 22 (as shown in FIG. 4) 
or a fourth digit 24 of the user engages the flange 16 of the 
plunger 6 and the user flexes, laterally bends, and/or abducts 
the digit ( e.g., with a combined over flexion and extension 
of the digit) to apply a force on the flange 16 causing the 
plunger 6 to withdraw from the barrel 4 and aspirate fluid 
into the syringe 2. Gripping or pinching the barrel 4 with two 
digits may allow the user to stabilize the syringe 2 while 
applying a force to the flange 16 of the plunger 6 during 
aspiration. 

Users may hold a syringe 2 in one or more manners other 
than what is depicted in FIG. 4 to aspirate a fluid into the 
syringe 2 with a single hand. In one example hold, the first 
digit of a user's hand may engage the flange 16 of the 
plunger 6 while the barrel 4 of the syringe 2 is held with two 
or more other digits ( e.g., the second and third digits and/or 
other digits) of the user's hand. Other one-handed aspiration 
techniques are known. 

The ability to fully extend the plunger 6 relative to the 
barrel 4 may be difficult with one hand, particularly when a 
distance between the flange 14 of the barrel 4 and the flange 
16 of the plunger 6 increases. As this distance reaches a 
maximum reach of a user's hand, the pushing force a user 
may be capable of applying apply decreases. Moreover, 
when the distance is greater than a distance the user's third 
digit 22 or fourth digit 24 may flex, bend, and/or abduct 
relative to the first digit 18 and the second digit 20 gripping 
the barrel 4, the user may not be able to fully extend the 
plunger 6 to completely fill the syringe 2 using only a single 
hand. 

Further, a user may be at risk of discomfort, strain, and/or 
an injury by using only one digit to draw back the plunger 
6 in the manner shown in FIG. 4 due to over or hyper flexion 
of the digit drawing back the plunger, which may result in 
tendons and other anatomical structures in and/or around the 
hand extending to limits of their ranges of motion and 
causing strain on those tendons and anatomical structures. 
For example, when making the palmar flexion motion 
depicted in FIG. 4 with one or both of the third digit 22 and 
the fourth digit 24, the associated extensor digitorum tendon 
(s) may be over extended and both of the associated super­
ficial digital flexor muscle and deep digital flexor muscle 
(e.g., also known as the flexor digitorum profundis) may be 
over flexed. Other examples are contemplated. 

In addition to the difficulties and/or risks of discomfort, 
strain, and/or injury when performing the dispensing and/or 
aspiration techniques discussed above, a user may experi­
ence difficulties and/or may be at risk of discomfort, strain, 
and/or injury as a result of preparing a syringe for dispensing 
and/or using a syringe into which fluid has been aspirated. 
For example, preparing a syringe for dispensing may include 
aspirating fluid into the syringe and similar difficulties 
and/or discomforts, strains, and/or injuries to those dis­
cussed above with respect to the aspiration techniques 
depicted in FIG. 4, and/or other aspiration techniques, may 

6 
injuries to those discussed above with respect to the dis­
pensing techniques depicted in FIG. 3, and/or other dispens­
ing techniques, may be realized. 

One handed syringe dispensing and aspirating are per-
5 formed in a variety of industries including, but not limited 

to, animal testing and/or medical applications. For example, 
the one-handed fluid dispensing procedure discussed above 
with respect to FIG. 3 may be performed by a technician in 
an animal testing laboratory many times per day to inject 

10 fluid into an animal. As a result, such a technician places a 
significant amount of stress on anatomy surrounding the first 
digit 18, including but not limited to on their hand, wrist, and 
forearm muscles, tendons, ligaments, sheaths, joints, and/or 
other anatomy. In another example, the one-handed fluid 

15 aspirating procedure discussed above with respect to FIG. 4 
may be performed by a single animal testing technician 
many times per day (e.g., 120 times or more per day). As a 
result, such technicians place a significant amount of stress 
and strain on their hand, wrist, and forearm muscles, ten-

20 dons, ligaments, sheaths, and joints, and particularly the 
user's third digit 22 extensor digitorum tendon, which 
interacts with a user's extended second digit 20. In yet 
another example, the one-handed fluid aspirating procedure 
discussed above with respect to FIG. 4 may be performed by 

25 a medical professional to perform central line placements. 
When performing central line placements, the medical pro­
fessional must find a desired vein, while maintaining a 
negative pressure within the barrel of the syringe when 
pushing the syringe deeper into a patient. Such a procedure 

30 may result in medical professionals placing a tremendous 
amount of stress for a prolonged period of time (e.g., the 
procedure may take between ten (10) and forty-five (45) 
minutes or longer) on their hand, wrist, and forearm 
muscles, tendons, ligaments, sheaths, and joints, and par-

35 ticularly the user's third digit 22 extensor digitorum tendon, 
which interacts with the user's extended second digit 20, to 
maintain the negative pressure during the procedure and 
ensure it is known when the syringe needle enters a vein. In 
a further example, similar forces may be applied to medical 

40 professionals performing thoracentesis, which may require a 
medical professional to apply and maintain a negative 
pressure to a syringe while advancing the syringe into a 
patient to ensure a pressure in the patient's chest cavity does 
not change as a pressure differential between the lungs and 

45 the diaphragm may inadvertently collapse a lung. These are 
just some example procedures using one-handed dispensing 
and/or aspirating techniques and others are contemplated. 

FIGS. 5-25 depict various features of illustrative syringe 
attachment devices or adapters. FIGS. 5-13 depict various 

50 features of syringe attachment devices or adapters in a 
context of an illustrative syringe attachment device or 
adapter 100. FIGS. 14-21 depict various features of syringe 
attachment devices or adapters in a context of an illustrative 
syringe attachment device or adapter 300. FIGS. 22-25 

55 depict various features of a syringe attachment devices or 
adapters in a context of an illustrative syringe attachment 
device or adapter 500. Although various features of syringe 
attachment devices or adapters are depicted and described in 
a context of the syringe attachment device or adapter 100, 

60 the syringe attachment device or adapter 300, and the 
syringe attachment device or adapter 500, the features 
described herein may be utilized with and/or form part of 
one or more other suitable syringe attachment devices or 
adapters. 

be realized. Similarly, using a syringe into which fluid has 65 

been aspirated may include dispensing fluid from the syringe 
and similar difficulties and/or discomforts, strains, and/or 

The features of the adapters 100, 300, 500 may provide 
users the ability to perform one-handed syringe procedures 
more accurately, safely, and comfortably than what can be 
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achieved without use of attachment devices ( e.g., using the 
procedures discussed above with respect to FIGS. 3 and 4). 
For example, the adapters 100, 300, 500 or other suitable 
adapters including features described herein may provide a 
better position for holding the syringe when aspirating fluid 5 

into the syringe due to including grip features that may be 
separated by a distance greater than a distance of a diameter 
of a syringe (e.g., a distance Dl, as depicted in FIG. 1) and 
may allow for less strain on a user's hand by changing the 
motion required for adjusting a plunger relative to a barrel 10 

of a syringe from a combined over-flexion and extension 
motion ( e.g., flexion of a third digit and a fourth digit down 
to a wrist of a user) to a flexion motion within a desired 
range humans are fully capable of comfortably making 
without loss of force generation. Similar benefits may be 15 

achieved by using adapters 100, 300, 500 for dispensing 
fluid from a syringe. Additionally, the adapters 100, 300, 
500, or other suitable adapters including features described 
herein may provide similar benefits over other types of 
syringe attachment devices which may not facilitate stabi- 20 

lizing a syringe with two digits and/or a palm of a hand while 
allowing for a flexing movement to adjust a plunger relative 
to a barrel of a syringe. 

FIG. 5 is a perspective view of the illustrative adapter 100 
configured to be used with a syringe ( e.g., a syringe 2 or 25 

other syringe). In some cases, the adapter 100 may include 
a housing 102, a gripping portion 104, an actuator 106, a 
syringe holder 108, and a support portion 109, among other 
features or components. One or more of the housing 102, the 
gripping portion 104, the actuator 106, the syringe holder 30 

108, the support portion 109, and/or other components of the 
adapter 100 may form a body of the adapter 100. The body 
of the adapter 100 may have a first end portion 110 adjacent 
a first end 100a of the adapter 100 and a second end portion 
112 adjacent a second end 100b of the adapter 100 opposite 35 

the first end 1 OOa. 

8 
portion 116 may be configured to receive one or more digits 
of a user. In one example, the first grip portion 114 may be 
configured to receive an initial digit of a user (e.g., a user's 
first digit 18 or other digit) and the second grip portion 116 
may be configured to receive another digit of the user (e.g., 
the user's second digit 20 or other digit). When a user is 
gripping the gripping portion 104 with two digits in the 
manner of the example, a palm of the hand with which the 
user is gripping the gripping portion 104 may be facing the 
body of the adapter 100 and disposed toward the first end 
portion 110 relative to the portions of the user's digits 
gripping the gripping portion 104. 

In some cases, portions of the gripping portion 104 may 
include one or more gripping features. For example, the first 
grip portion 114 and/or the second grip portion 116 may be 
or may have indents, contours, bumps, lines, smooth sur-
faces, and/or other gripping features to facilitate receiving 
one or more digits of a user. Alternatively or in addition, one 
or more of the grip portions 114, 116 may not have any 
gripping features. 

The actuator 106 may be part of or may be in communi­
cation with the actuation system of the adapter 100. Further, 
the actuation system may comprise a gear system and/or one 
or more other actuation sub-systems ( e.g., pneumatic, 
hydraulic, pulley, or other suitable actuation sub-system) 
configured to adjust a portion of the syringe holder 108 
(discussed in greater detail below). In some cases, the 
actuator 106 may be in communication with an actuation 
sub-system at least partially within the housing 102 and may 
extend out of the housing 102 to be accessible by a user from 
exterior of the housing. 

The actuator 106 may be or may include a grip portion 
118 (e.g., a third grip portion). To facilitate actuation of the 
actuator 106 with one or more digits of a user and/or for 
other purposes, the grip portion 118 may have a first support 
120 and/or a second support 122. The first support 120 may 
be configured to engage one or more digits of a user when 
loading the actuator 106 or actuation system with a laterally 
outward motion from the housing 102, the gripping portion 

The housing 102 may at least partially cover one or more 
components of the adapter 100. In one example, the housing 
102 may at least partially cover an actuation system ( e.g., an 
actuation system 150, discussed in greater detail below, or 
other actuation systems) of the adapter 100. Further, in some 
cases, the housing 102 may at least partially form one or 
more other features of the adapter 100 including, but not 
limited to, the gripping portion 104, the actuator 106, the 
syringe holder 108, and/or the support portion 109. In some 
cases, the housing 102 may be omitted and/or entirely 
formed from other components of the adapter 100. 

40 104, and/or the syringe holder 108. The second support 122 
may be configured to engage one or more digits of a user 
when actuating the actuator 106 or actuation system with a 
laterally inward motion toward the housing 102, the grip­
ping portion 104, and/or the syringe holder 108 to drive a 

The gripping portion 104 may be any portion of the 
adapter configured to allow a user to grip or otherwise 
engage the adapter 100 with one or more digits. In one 
example, the gripping portion 104 may be configured to 
allow a user to apply a pinching force to the gripping portion 
104 to steadily hold or grasp the adapter 100. Structurally, in 
some cases, the gripping portion 104 may be or may include 
extensions ( e.g., flanges or other extensions) of or extending 
from the housing 102, that may be, or may be formed in, 
sides of the housing 102 ( e.g., opposing sides of the housing 
102 or other sides of the housing 102), and/or may include 
one or more other features of or extending from the body of 
the adapter 100. 

The gripping portion 104 may be located adjacent to the 
second end portion 112 of the body of adapter 100 and may 
include one or more grip portions. In one example, the 
gripping portion 104 may include a first grip portion 114 and 
a second grip portion 116. Alternatively, the gripping portion 
104 may include a single grip portion or more than two grip 
portions. The first grip portion 114 and the second grip 

45 portion of the syringe holder 108. Alternatively or in addi­
tion, portions of the grip portion 118 may be engaged by one 
or more digits or other portions of a hand of a user in one or 
more suitable manners other than during laterally inward or 
outward motions relative to the housing 102, the gripping 

50 portion 104, and/or the syringe holder 108 to drive a portion 
of the syringe holder 108. Movement of the actuator 106 
( e.g., loading and actuating the actuator 106 or the actuation 
system) will be described in greater detail below. 

The grip portion 118 may take on a suitable shape and/or 
55 configuration. In some cases, the first support 120 and the 

second support 122 may form a crescent-like or hook-like 
shape, as shown for example in FIG. 5, to facilitate engaging 
a user's digit(s) when adjusting the actuator 106. Alterna­
tively or in addition, the grip portion 118 may be circum-

60 ferentially closed with an opening for receiving one or more 
digits of a user ( e.g., similar to some scissors handles), the 
grip portion 118 may have a paddle shape for engaging one 
or more digits or other portions of a hand of a user, and/or 
other suitable shape and/or configuration for engaging one 

65 or more portions of a user's hand. 
As discussed, the grip portion 118 of the actuator 106 may 

be configured to receive one or more digits of a user. The 
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grip portion 118 of the actuator 106 may be configured to 
receive a single digit of a user ( e.g., a third digit 22, a fourth 
digit 24, or other digit of a user), as shown in FIG. 5. 
Alternatively, the actuator 106 may be configured to receive 
two or more digits of a user in a side-by-side or spaced 5 

relationship. To facilitate additional digits of a user, the 
actuation system of the adapter 100 may be adjusted toward 
the first end 100a of the adapter 100 and/or the actuator 106 
may be elongated. In one example, the first support 120 
and/or the second support 122 of the grip portion 118 may 10 

be elongated ( e.g., paddle shaped) to facilitate receiving two 
or more digits of a user. Although the adapter 100 may be 
configured to easily allow a user to aspirate fluid into a 
syringe and/or dispense fluid from the syringe by engaging 
the actuator 106 with a single digit, having an actuator 106 15 

that may accept a plurality of digits may further reduce stress 
on a user's hand, wrist, and/or forearm areas. 

The grip portions 114, 116, 118 may be configured in a 
suitable mamier. In some cases, the grip portions 114, 116, 
118 may be sides of the gripping portion 104 or the actuator 20 

106, respectively. Alternatively or in addition, the grip 
portions 114, 116, 118 may be or may include one or more 
surfaces, one or more flanges, one or more supports, and/or 
other structure configured to facilitate maintaining a grip 
when engaging the gripping portion 104 and/or the actuator 25 

106. 

10 
be adjustable and/or interchangeable with other components 
or otherwise configured to receive different sizes of syringes. 

The fixed portion 124 and the adjustable portion 126 may 
be configured to secure the syringe in the syringe holder 108 
via a friction fit, a snap fit, and/or through other suitable 
securing mechanisms. In some cases, the fixed portion 124 
and/or the adjustable portion 126 may include adjustable 
components that are adjustable to facilitate different sizes of 
syringes. In one example, one or more of the fixed portion 
124 and the adjustable portion 126 may include one or more 
inserts or sub-adapters for accommodating different sizes of 
plunger flanges, barrel flanges, or other components of a 
syringe. Such inserts or sub-adapters may be releasably 
connected to and/or positioned within the syringe holder 
108. 

Although not depicted in FIGS. 5-9, the syringe holder 
108 or other suitable portion of the adapter 100 may include 
a locking mechanism configured to facilitate securing a 
received syringe within the adapter 100. In some cases, the 
locking mechanism may be adjustable ( e.g., automatically 
and/or manually adjustable) to releasably secure a received 
syringe within the adapter 100. 

The fixed portion 124 of the syringe holder 108 may be 
formed from one or more components and may be rigidly 
fixed or fixedly adjustable relative to the housing 102 and/or 
the gripping portion 104. In one example, a distance 
between the fixed portion 124 and the gripping portion 104 
may be adjustable to facilitate receiving different lengths of 
syringes, but this is not required and the fixed portion 124 

Although the grip portions 114, 116, 118 and/or other grip 
portions may be depicted in the Figures as having a fixed 
configuration, the grip portions 114, 116, 118 may be adjust­
able to facilitate use of the adapter 100 with different sizes 
of hands. In one case, one or more features of the grip 
portions 114, 116, 118 may be adjustable relative to other 
features of the grip portions 114,116, 118 and/or the housing 
102 to facilitate configuring the grip portions 114, 116, 118 
such that a hand of a user may comfortably engage the 
adapter 100. Alternatively or in addition, one or more 
features of the grip portions 114, 116, 118 may be inter­
changeable with other suitable configurations of features for 
the grip portions 114, 116, 118 (e.g., via adhesive, slide fits, 
friction fits, snap fits, and/or other suitable connections) to 
provide grip portions for the adapter 100 that facilitate a 
hand of a user comfortably engaging the adapter 100. 

30 may be rigidly fixed with respect to the housing 102, the 
gripping portion 104, or one or more other components of 
the adapter 100. 

The adjustable portion 126 of the syringe holder 108 may 
be formed from one or more components and may be in 

35 communication with the actuation system of the adapter and 
may be axially and/or longitudinally adjustable relative to 
the fixed portion 124 of the syringe holder 108. As the 
adjustable portion 126 may be configured to receive and/or 
engage a plunger of a syringe, adjusting the adjustable 

40 portion of the syringe holder 108 may result in aspirating 
fluid into the syringe and/or dispensing fluid from the 

The syringe holder 108 may be at least partially formed 
from and/or may extend from the housing 102 at a location 
forming and/or between the first end 100a and the second 45 

end 100b of the adapter 100. The syringe holder 108 may be 
located along a length of the adapter 100 such that when a 
syringe is received within the syringe holder 108, an object 
engaging end or dispensing end of the syringe extends 
distally of the second end 100b of the adapter 100 (e.g., see 50 

FIGS. 11-13, discussed below). 
The syringe holder 108 may include, among other com­

ponents, a fixed portion 124 (e.g., a fixed first portion) and 
an adjustable portion 126 ( e.g., an adjustable second por­
tion). The fixed portion 124 of the syringe holder 108 may 55 

be configured to receive a barrel (e.g., the barrel 4 or other 
barrel of a syringe), a barrel flange ( e.g., the barrel flange 14 
or other barrel flange of a syringe), and/or one or more other 
portions of a barrel of a syringe. As shown in FIG. 5, for 
example, the fixed portion 124 may include a first portion 60 

124a configured to receive the barrel of a syringe and a 
second portion 124b configured to receive a barrel flange, 
but this is not required. The adjustable portion 126 of the 
syringe holder 108 may be configured to receive a plunger 
flange (e.g., the plunger flange 16 or other plunger flange of 65 

a syringe), a plunger stem, and/or other portion of a plunger 
of a syringe. The components of the syringe holder 108 may 

syringe. 
As used herein, a first element fixed relative to a second 

element of the adapter (e.g., the adapter 100, the adapter 
300, the adapter 500, or other suitable adapter) may be 
rigidly fixed relative to the second element or adjustably 
fixed relative to the second element. A rigidly fixed element 
may be an element that camiot be adjusted with respect to at 
least one other element without damaging or changing the 
intended configuration of the adapter and an adjustably fixed 
element may be adjustably positioned with respect to at least 
one other element, but is configured to be fixed relative to 
the at least one other element while using the adapter to 
aspirate and/or dispense material from a syringe. An 
example of an adjustably fixed element may be a gripping 
portion of an adapter that may be adjusted relative to the 
syringe holder to accommodate different sizes of users' 
hands and/or different sizes of syringes, but is placed in a 
fixed relationship with respect to the syringe holder while 
aspirating and/or dispensing material from the syringe. 
Other examples are contemplated. 

The adapter 100 may include a syringe support 128, but 
this is not required. The syringe support 128 may be formed 
from one or more components and may be part of and/or 
separate from the syringe holder 108. When part of the 
syringe holder 108, the syringe support 128 may be separate 
from or may be part of ( e.g., may be an extension of) the 
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fixed portion 124. The syringe support 128 may be config­
ured to support a barrel of a syringe received in the syringe 
holder 108 and may be located distally of, and/or toward the 
second end 100b of the adapter 100 relative to, the fixed 
portion 124 of the syringe holder 108. The syringe support 5 

128 may be a platform (e.g., as depicted in the Figures) 
and/or may be contoured to receive a barrel of a syringe 
and/or secure the syringe to the adapter 100. 

The support portion 109 may provide one or more sur­
faces for engaging a user's hand (e.g., a palm of the user's 10 

hand) while the user is grasping the adapter 100 ( e.g., while 
the user is gripping the first grip portion 114 and/or the 
second grip portion 116). In some cases, the support portion 
109 may cover and/or extend over at least a portion of the 
syringe holder 108 and/or a syringe received in the syringe 15 

holder 108, but this is not required. As such, the support 
portion 109 may be at least partially configured to prevent a 
user's hand ( e.g., palm or other portion of the user's hand) 
from engaging a syringe received in the adapter 100 while 
grasping the adapter 100. As shown in the example of FIG. 20 

5, the support portion 109 may extend from a location 
adjacent the fixed portion 124 of the syringe holder 108 to 
a location toward the first end 100a of the adapter 100 near 
where the adjustable portion 126 of the syringe holder 108 
is configured to extend. The support portion 109 may be 25 

formed from a single part or may include two or more parts 
adjacent to one another and/or spaced from one another. 

In some cases, the support portion 109 may have at least 
two surfaces configured to engage a user's hand while the 
user is grasping the adapter 100. In the example shown in the 30 

figures, the support portion 109 may have a first surface or 
wall 109a ( e.g., as shown in FIG. 6) and a second surface or 
wall 109b (e.g., as shown in FIGS. 5, 7, and 11-13). The first 
wall 109a and the second wall 109b may be positioned such 
that a palm of a user's hand that is grasping the adapter 100 35 

with two digits engaging the gripping portion 104 may be 
supported by one or both of the first wall 109a and the 
second wall 109b. Additionally, the first wall 109a and the 
second wall 109b may be contoured (e.g., rounded or 
otherwise contoured) to facilitate receiving a palm or other 40 

portion of a user's hand. Further, the support portion 109 
may include one or more other walls, surfaces, and/or 
structures for providing support to a user's hand grasping the 
adapter and/or for one or more other purposes in addition to 
or as an alternative to the first wall 109a and/or the second 45 

wall 109b. 

12 
114 may include a first contour 130 that is configured to 
receive a user's first digit as it may be expected to be 
anatomically positioned when grasping or pinching an 
object between the first digit and another digit ( e.g., a second 
digit of a user). However, such a contour is not required and 
contours may be provided for other purposes and/or may 
have different configurations. 

Further, in some cases, the first grip portion 114 may be 
offset from the second grip portion 116, such that the first 
grip portion 114 and the second grip portion 116 are posi­
tioned relative to one another at positions where a first digit 
and a second digit ( or other digit) of a user's hand would be 
expected to be located when the user is pinching or grasping 
an object with those digits. However, such a relative posi­
tioning is not required and the first grip portion 114 and the 
second grip portion 116 may be positioned relative to one 
another for one or more other purposes. 

FIG. 7 is a bottom side view of the adapter 100. As can 
be seen in FIG. 7, the gripping portion 104 may be located 
at or adjacent the second end 100b of the adapter 100. 
Further, as depicted in FIG. 7, the actuator 106 may be at 
least partially spaced from and/or located toward the first 
end 100a of the adapter 100 relative to the gripping portion 
104. In such a configuration of the adapter 100, the actuator 
106 may be located at a location of the adapter 100 at which 
a user may be able to actuate the actuator 106 with one or 
more digits of the same hand holding the gripping portion 
104 with one or more digits and/or having a palm engage the 
support portion 109 to aspirate and/or dispense fluid from a 
syringe received in the adapter 100. 

As discussed above, in one example of using the adapter 
100, the second grip portion 116 may be configured to 
receive a user's second digit. As shown in FIG. 7, the second 
grip portion 116 may include a second contour 132 that is 
configured to receive a user's second digit as it may be 
expected to be anatomically positioned when grasping or 
pinching an object between the first digit and second digit. 
However, such a contour is not required and contours may 
be provided for other purposes and/or may have different 
configurations. 

Further, the actuator 106 may be at least partially longi­
tudinally offset from the gripping portion 104. For example, 
such an offset configuration is depicted in FIG. 7 with 
dashed line A-A and dashed line B-B longitudinally offset 
from one another, where the line A-A extends through a 
center area of a grip surface of the actuator 106 and the line 
B-B extends through a center area of a grip surface of the 
gripping portion 104. The longitudinally offset position 
( e.g., proximal position) of the actuator 106 relative to a 

FIG. 6 is a top side view of the adapter 100. As can be 
seen in FIG. 6, the first grip portion 114 and the second grip 
portion 116 of the gripping portion 104 may be located at or 
adjacent the second end 100b of the adapter 100. Further, as 
depicted in FIG. 6, the syringe support 128 (which is 
partially hidden and/or disposed behind the gripping portion 
104) and the fixed portion 124 of the syringe holder 108 may 
be spaced from and/or located toward the first end 100a of 
the adapter 100 relative to the gripping portion 104. In such 
a configuration of the adapter 100, the gripping portion 104 
may be adjacent a distal end or dispensing end of a syringe 
received within the syringe holder 108, which may facilitate 
inserting a needle end or dispensing end feature of the 
syringe into an object (e.g., a human, a non-human animal, 
a vial, and/or other object) and/or maintaining the dispens­
ing end of the syringe in a position relative to the object, 
particularly when aspirating fluid into the syringe and/or 
dispensing fluid from the syringe. 

50 position of the gripping portion 104 may facilitate a user 
gripping or engaging the adapter 100 with one or more digits 
( e.g., at least two digits) to maintain control over a syringe 
received in the adapter 100 while aspirating fluid into or 
dispensing fluid from the syringe as a result of movement of 

As discussed above, in one example of using the adapter 
100, the first grip portion 114 may be configured to receive 
a user's first digit. As shown in FIG. 6, the first grip portion 

55 one or more other digits on the same hand as the digit(s) 
gripping or engaging the adapter 100. In some cases, an 
offset distance between the actuator 106 and the gripping 
portion 104 be adjustable by adjusting a longitudinal posi­
tion or other position of one or both of the actuator 106 and 

60 the gripping portion 104. 
The actuator 106 may be adjusted (e.g., loaded and/or 

actuated) by moving the actuator 106 in a lateral direction 
about axis 1-1, as shown in FIG. 7. Alternatively or in 
addition, the actuator 106 may be linearly adjusted in a 

65 lateral direction relative to the gripping portion 104 and/or 
the syringe holder 108, and/or the actuator 106 may be 
adjusted in one or more other suitable manner ( e.g., one or 
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more other axes). In some cases, a palmar flexion movement 
of one or more digits of a user's hand may be used to adjust 
the actuator 106 about the axis 1-1 and/or in a linear manner, 
but other hand movements for adjusting the actuator 106 are 
contemplated. A palmar flexion movement may include 5 

moving the one or more digits toward a palm of the user's 
hand and such movement may utilize strong muscles of 
and/or around the user's hand. 

travel may be or may be at least partially linear. Further, it 
is contemplated that the actuator 106 may be alternatively 
configured to be actuated by applying a force to the second 
support 122 or other portion of the actuator 106. 

The fixed portion 124 and the adjustable portion 126 of 
the syringe holder 108 may include one or more slots for 
receiving a flange or other portion of a syringe. For example, 
as shown in FIG. 8, the fixed portion 124 may include a 
barrel flange slot 140 for receiving a barrel flange and the 
adjustable portion 126 may include a plunger flange slot 142 
for receiving a plunger flange. In some cases, the barrel 

As shown in FIG. 7, the adapter 100 may include a stop 
feature 148 (e.g., a portion of the housing 102 or other 10 

portion of the adapter 100). The stop feature 148 may limit 
movement of the actuator 106 about the axis 1-1 and/or in flange slot 140 and/or the plunger flange slot 142 may be 

configured to create a friction fit or other engaging fit with 
a barrel flange or plunger flange, respectively, received 

a linear direction. For example, the stop feature 148 or other 
stop feature may limit an amount of movement of the 
actuator 106 to less than about three hundred sixty (360) 
degrees around the axis 1-1, to less than about one hundred 
eighty (180) degrees around the axis 1-1, to less than about 
ninety (90) degrees around the axis 1-1, to less than about 
forty five ( 45) degrees around the axis 1-1, to less than about 
thirty (30) degrees around the axis 1-1, to less than about 
fifteen (15) degrees around the axis 1-1, and/or to a different 
amount of movement. In one example, the stop feature 148 
or other stop feature may limit an amount of movement of 
the actuator 106 to less than about thirty degrees around the 
axis 1-1. 

FIG. 8 is a right side view of the adapter 100 when 
viewing the top view of the adapter 100 in FIG. 6 in a 
longitudinal direction from the first end 100a to the second 
end 100b. As depicted again in FIG. 8, the gripping portion 
104 may be located at or adjacent the second end 100b of the 
adapter 100 and the actuator 106 may be at least partially 
spaced from and/or located toward the first end 100a of the 
adapter 100 relative to the gripping portion 104. Further, the 
fixed portion 124 and the adjustable portion 126 of the 
syringe holder 108, along with the syringe support 128 may 
extend along the housing 102 at locations extending toward 
the first end 100a of the adapter 100 relative to the gripping 
portion 104. 

When the gripping portion 104 includes the first grip 
portion 114 and the second grip portion 116, as shown in 
FIG. 8, the first grip portion 114 and the second grip portion 
116 may be laterally spaced from one another. In some cases, 
a surface of the first grip portion 114 configured to engage 
a user's digit and a surface of the second grip portion 116 
configured to engage a user's digit may be spaced from one 
another a distance D2. The distance D2 may be configured 
to be less than, equal to, or greater than a distance Dl of a 
diameter of a syringe. When distance Dl of a diameter of a 
syringe is relatively small ( e.g., a diameter of a barrel of a 
3 milliliter (mL) syringe or other sized syringe), having a 
distance between gripping features greater than the distance 
Dl may reduce stress on a user's hand due to a wider grip 
than would be the case if the user were to be gripping the 
syringe having a diameter extending the smaller distance. 

15 therein. Additionally or alternatively, as discussed above, 
one or both of the barrel flange slot 140 and the plunger 
flange slot 142 may be configured to receive an insert (e.g., 
a sub-adapter), where the insert may have a slot configured 
to receive a flange of a syringe that is too small or too large 

20 to fit in one of the barrel flange slot 140 or the plunger flange 
slot 142. Use of an insert or other similar feature may 
facilitate using the adapter 100 with various sizes of 
syringes. Other mechanisms for attaching a syringe to the 
adapter 100 are contemplated including, but not limited to, 

25 a releasable locking mechanism. 
The adjustable portion 126 of the syringe holder 108 may 

linearly adjust in the direction of arrows 144 in response to 
movement of the actuator 106 in the direction of arrow 138. 
Alternatively, or in addition, the adjustable portion 126 of 

30 the syringe holder 108 may be linearly adjustable in the 
direction of arrows 144 in response to movement of the 
actuator 106 in the direction of arrow 136. In some cases, the 
adjustable portion 126 may be adjusted in the directions of 
arrows 144 along a linear guide track 146. Alternatively, the 

35 adjustable portion 126 of the syringe holder 108 may not 
include the linear guide track 146 or may include a different 
guide track. 

The adapter 100 may include one or more stops (not 
shown) to limit movement of the adjustable portion 126. For 

40 example, one or more stops may be placed along an adjust­
ment path of the adjustable portion 126 ( e.g., along a path 
following arrows 144 and/or other path) to limit and/or 
prevent movement of the adjustable portion 126 beyond the 
stops. In one example, a stop may be located adjacent to, but 

45 before, an end of the path of the adjustable portion 126 to 
prevent a plunger from completely withdrawing from a 
barrel of a syringe. Additionally, or alternatively, a stop may 
be provided along the path of the adjustable portion 126 to 
limit or prevent over insertion of a plunger into a barrel of 

50 the syringe. The stops may take any form and may be formed 
from and/or attached to the housing 102, the linear guide 
track 146, a linear guide 151 (discussed below with respect 
to FIG. 10), or other portion of the adapter 100 such that the 
stop( s) limit movement of the adjustable portion 126. 

In some cases, the syringe holder 108 may utilize ball 
detents to facilitate positioning the adjustable portion 126 
relative to the fixed portion 124. For example, a ball detent 
may be utilized to provide an audible and/or tactile indica­
tion of when the adjustable portion 126 is properly posi-

60 tioned, relative to the fixed portion, for loading a syringe. 

As can be seen in FIG. 8, the actuator 106 may include the 55 

grip portion 118. When a force is applied to the first support 
120 of the grip portion 118 in a direction of arrow 136 or 
other direction, the actuator 106 may be loaded. Then, once 
the actuator 106 is loaded, a force may be applied against the 
second support 122 of the grip portion 118 in a direction of 
arrow 138 or other direction to actuate the actuator 106 and 
cause the adjustable portion 126 of the syringe holder 108 to 
positionally adjust along an axis 2-2 (as shown in FIG. 8) 
relative to the fixed portion 124 of the syringe holder 108. 
The directions of the arrows 136, 138 may be opposite 65 

lateral and/or rotational directions. Although the arrows 136, 
138 are depicted with a rotational element, the direction of 

FIG. 9 is a left side view of the adapter 100 when viewing 
the top view of the adapter 100 in FIG. 6 in a longitudinal 
direction from the first end 100a to the second end 100b. As 
depicted again in FIG. 9, the gripping portion 104 may be 
located at or adjacent the second end 1 00b of the adapter 100 
and the actuator 106 may be at least partially spaced from 
and/or located toward the first end 1 00a of the adapter 100 
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relative to the gripping portion 104. Further, the actuator 106 
may be at least partially laterally offset from the gripping 
portion 104. For example, such an offset configuration is 
depicted in FIG. 9 with dashed line C-C and dashed line D-D 
laterally offset from one another, where line C-C extends 5 

through a center of a width of the gripping portion 104 and 
line D-D extends through a center of a width of the actuator 
106. In some cases, line C-C may correspond to axis 2-2, but 
this is not always required. The laterally offset and proximal 
position of the actuator 106 relative to the gripping portion 10 

104 may facilitate a user gripping or engaging the adapter 
100 with at least two digits to maintain control over a 
syringe received in the adapter while aspirating fluid into or 
dispensing fluid from the syringe with a palmar flexion 
motion or other motion of one or more other digits of the 15 

user's hand. 

16 
the gear system 152 may be adjusted toward or located 
toward the first end 100a of the adapter 100 relative to what 
is depicted in the Figures, but this is not required. 

The gear system 152 may include any number of drive or 
driven gears or gear components arranged in one or more 
configurations to transfer lateral motion (e.g., including 
linear and/or rotational motion) of the actuator 106 into 
longitudinal motion of the adjustable portion 126 of the 
syringe holder 108. As shown in FIG.10, the drive or driven 
gears or gear components of the gear system 152 may 
include a drive gear 154, a drive pinion 156, a ratchet system 
158, a driven pinion 160, and a rack 162. Other components 
(e.g., screws, shafts, bearings, belts, chains, springs, etc.) 
may be utilized as needed for connecting or operating the 
various depicted gear components and/or for other purposes. 

The drive gear 154 may include teeth (e.g., helical teeth, 
spur teeth, etc.) configured to engage teeth (e.g., helical 
teeth, spur teeth, etc.) of the drive pinion 156. In some cases, 
the teeth of the drive gear 154 and the teeth of the drive 

Further, as discussed above, the grip portion 118 of the 
actuator 106 may have a length configured to receive one or 
more digits of a user's hand. For example, the grip portion 
118 may have any length L configured to receive at least part 
of a digit of a user's hand, where the length L may extend 
from a base 118a to a nearer end 118b of the first support 120 
and the second support 122 to the base 118a, but this is not 
required. As shown in FIG. 9, the nearer end 118b may be 

20 pinion 156 may be angled or beveled to engage one another 
in response to rotation of the drive gear 154 and cause the 
drive pinion 156 to rotate about an axis 3-3 that may be 
perpendicular to the axis 1-1 about which the drive gear 154 
may rotate. Alternatively, the drive pinion 156 may be 

an end of the second support 122. Example lengths L may 
include, but are not limited to, lengths from zero (0) centi­
meters (cm) to twenty (20) centimeters or longer. In one 
example, a grip portion 118 configured for a single digit may 
have a length L from about one (1) cm to about three (3) cm, 

25 configured to rotate about an axis that may be parallel to or 
at any other angle with respect to the axis 1-1 or other axis 
about which the drive gear 154 may rotate. The drive pinion 
156 may be connected to and/or may be in communication 
with the ratchet system 158 such that the ratchet system 158 

30 rotates with the drive pinion 156, but this is not required. a grip portion 118 configured for two digits may have a 
length L from about two (2) cm to about six (6) cm, and a 
grip portion 118 configured for three digits may have a 
length L from about three (3) cm to about nine (9) cm. These 
are just some examples and other lengths L, larger or smaller 
than the examples, may be utilized to configure the grip 35 

portion 118 for receiving one or more digits of a user's hand. 
FIG. 10 depicts the actuation system 150 of the adapter 

100, which may be at least partially covered by the housing 
102 (depicted in FIGS. 5-9). The actuation system 150 may 
include the actuator 106, the adjustable portion 126 of the 40 

syringe holder 108 (not shown in FIG. 10), the linear guide 
track 146, a linear guide 151, a gear system 152, and/or one 
or more other components. Although the actuation system 
150 is depicted and described as having the gear system 152, 
it is contemplated that the actuation system 150 may include 45 

one or more additional or alternative suitable systems for 
causing movement of the adjustable portion 126 in response 
to movement of the actuator 106 including, but not limited 
to, a pneumatic system, a belt system, and/or other suitable 
system that may include different gears than what is dis- 50 

cussed herein or no gears. 
The gear system 152 may be secured or fixed relative to 

the housing 102, the gripping portion 104, the syringe holder 
108, and/or one or more other components of the adapter 
100. Further, the gear system 152 may be part of or in 55 

communication with the actuator 106 and the adjustable 
portion 126 of the syringe holder 108 to adjust or facilitate 
adjusting the adjustable portion 126 relative to the fixed 
portion 124 of the syringe holder 108 in response to actua­
tion of the actuator 106. In some cases, the gear system 152 60 

or a portion of the gear system 152 may be adjustable 
relative to the housing 102, the gripping portion 104, the 
syringe holder 108, the actuator 106, and/or one or more 
other components of the adapter 100 to facilitate configuring 
adapters 100 for different hand sizes of users. Additionally 65 

or alternatively, when the actuator 106 is elongated to 
facilitate receiving a plurality of digits and/or larger digits, 

The drive gear 154 may rotate in response to movement 
of the actuator 106 (e.g., lateral linear and/or rotational 
movement of the actuator 106 to load and/or actuate the 
actuator 106). In some cases, the drive gear 154 may be 
formed with the actuator 106, the drive gear 154 may be 
connected to the actuator 106, and/or the drive gear 154 may 
be in communication with the actuator 106 through one or 
more other components. 

The ratchet system 158 may include a ratchet gear 164, a 
pawl 166, a bias mechanism (not shown) configured to bias 
the pawl 166 toward teeth of the ratchet gear 164, and/or one 
or more other components. In some cases, the ratchet gear 
164 may be formed with the drive pinion 156, but this is not 
required and the ratchet gear 164 may be a component that 
is separate from the drive pinion 156. The teeth of the ratchet 
gear 164 may be uniform, but asymmetrical, with each tooth 
having a moderate slope on one edge and a steeper slope on 
the other edge. Alternatively, the teeth of the ratchet gear 164 
may be uniform and symmetrical. In operation, the paw 1166 
of the ratchet system 158, which may be biased to engage 
teeth of the ratchet gear 164, may allow the ratchet gear 164 
to rotate relatively freely in a first direction (e.g., the pawl 
166 may slip over teeth of the ratchet gear 164), while 
providing more resistance against movement of the ratchet 
gear 164 (e.g., the pawl 166 may engage teeth of the ratchet 
gear 164) and moving with the ratchet gear 164 when the 
ratchet gear 164 rotates in a second direction opposite or 
substantially opposite the first direction. 

As the pawl 166 slides over an edge of the teeth of the 
ratchet gear 164, the ratchet system 158 may make an 
audible indication ( e.g., a click or other noise) and/or a 
tactile indication that the pawl 166 passed over a tooth of the 
ratchet gear 164. As a result, it may be possible to count the 
audible indications and/or tactile indications when loading 
the actuator 106 (and as a result the gear system 152) to 
determine a loading of the actuator 106 (e.g., a distance the 
adjustable portion 126 of the syringe holder 108 may move 
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in response to actuation of the actuator 106). In one example, 
if it is known that each audible or tactile indication is equal 
to a received syringe aspirating or dispensing 1 mL of fluid 
or other predetermined amount of fluid, a user may calculate 

18 
The rack 162 of the gear system 152 may be connected to 

and/or in communication with ( e.g., secured to or secured 
relative to) the adjustable portion 126 of the syringe holder 
108. As such, the adjustable portion 126 of the syringe 
holder 108 may be longitudinally adjusted with respect to 
the fixed portion 124 of the syringe holder 108 in response 
to longitudinal adjustment of the rack 162. Further, as shown 
in FIG. 10, the rack 162 may be secured to a linear guide 151 
which is configured to adjust along the linear guide track 146 

an amount of fluid that will be aspirated into or will be 5 

dispensed from the syringe in response to fully actuating the 
actuator 106 based on a number of audible and/or tactile 
indications that are identified when loading the actuator 106 
and/or the gear system 152 from a fully actuated (e.g., 
unloaded position) to a desired loaded position. 10 and ensure the rack 162 and the adjustable portion 126 of the 

syringe holder 108 may be longitudinally adjusted in a linear 
and consistent manner. 

The ratchet system 158 may be a unidirectional ratchet or 
the ratchet system 158 may be a reversible ratchet. When the 
ratchet system 158 is unidirectional, the gear system 152 
may be able to drive the adjustable portion 126 of the 
syringe holder 108 in only a single direction. When the 
ratchet system 158 is reversible, the gear system 152 may be 
able to drive the adjustable portion 126 of the syringe holder 
108 in two directions opposite or substantially opposite one 
another ( e.g., in both directions along arrows 144 in FIG. 8). 

In some cases, the actuation system 150 of the adapter 100 
may include a power assist that assists a user in actuating the 

15 actuator 106. The power assist may facilitate reducing an 
amount of force required to drive the syringe plunger, while 
still providing feedback to a user. In some cases, the power 
assist may sense actuation of the actuator 106 and initiate an 
actuation assist to reduce the amount of force a user is 

Additionally or alternatively to the ratchet system 158 
being reversible such that the gear system 152 may be able 
to drive the adjustable portion 126 of the syringe holder 108 

20 required to apply to the actuator 106 to drive the plunger. 
The power assist may be a mechanical assist, an electrome­
chanical assist, and/or other suitable type of power assist. 

in two directions opposite or substantially opposite one 
another, the adapter 100, the adapter 300 (discussed below), 
and/or other suitable adapters may be configured in one or 
more other manners to facilitate driving the adjustable 
portion 126 in two directions opposite or substantially 
opposite one another in response to actuation of an actuator. 

FIGS. 11-13 depict steps in a technique for loading and 
actuating an actuator to aspirate fluid into a syringe received 

25 within the adapter 100. A similar technique may be utilized 
for dispensing fluid. 

FIG. 11 depicts the adapter 100 with a syringe 200 
received in the fixed portion 124 and the adjustable portion 
126 of the syringe holder 108 and a flange 206 of a barrel 

30 202 within the barrel flange slot 140 and a flange 208 of a 
plunger 204 in the plunger flange slot 142. Additionally, the 
barrel 202 of the syringe 200 may be supported by the 
syringe support 128 and a dispensing end 210 of the syringe 
200 may extend past or distal of the gripping portion 104. 

In one example, the gear system 152 may include additional 
and/or alternative gear components to facilitate driving the 
adjustable portion 126 in two opposite or substantially 
opposite directions. Further, in some cases, the actuator 106 
may be adjustable ( e.g., in an axial direction along axis 1-1 
and/or adjustable in one or more other suitable directions) 
from a first position facilitating driving the adjustable por­
tion 126 in a first direction ( e.g., where the first position may 
result in the actuator 106 engaging gears or other suitable 
components that are configured to drive the adjustable 
portion 126 in the first direction) to a second position 
facilitating driving the adjustable portion 126 in a second 40 

direction opposite or substantially opposite the first direction 
(e.g., where the second position may result in the actuator 
106 engaging gears or other suitable components that are 
configured to drive the adjustable portion 126 in the second 
direction). Other suitable configurations of the adapter 100, 45 

the adapter 300 (discussed below), and other suitable adapt-

35 The actuator 106 in FIG. 11 is in an unloaded position and 
the adjustable portion 126 of the syringe holder 108 is 
maintaining the plunger 204 in a fully inserted position 
within the barrel 202. 

ers are contemplated for providing two-direction adjustment 
of the adjustable portion thereof to drive a syringe plunger 

FIG. 12 depicts the adapter 100 and the syringe 200 in a 
similar configuration to that of FIG. 11, except that actuator 
106 has been laterally adjusted (e.g., in a first direction of the 
arrow 136) away from the gripping portion 104 and/or the 
syringe holder 108 to a loaded position. While translating 
the actuator 106 (and as a result the gear system 152) to the 
loaded position depicted in FIG. 12, a user may count a 
number of audible and/or tactile indications to determine an 
amount fluid that will be aspirated in response to fully 
actuating the actuator 106 starting at the loaded position. 
When a gear system 152 does not include a ratchet that in two directions ( e.g., an aspirating direction and a dispens­

ing direction). 50 provides audible and/or tactile indications and/or in other 
situations, other indicator systems may be used to indicate 
an amount of fluid that will be aspirated or dispensed in 
response to actuating the actuator 106. Other indicator 

Further, the pawl 166 of the ratchet system 158 may be 
secured to or may otherwise be in communication with the 
driven pinion 160. In one example, the pawl 166 may be 
secured to the driven pinion 160 at a location adjacent a side 
wall of the driven pinion 160 with a pin or other element that 55 

may extend through the pawl 166 and the side wall of the 
driven pinion 160 such that the pawl 166 may be rotatable 
about the pin or other element. Other configurations may be 
utilized to secure the pawl 166 relative to the driven pinion 
160. The pawl 166 secured to or in communication with the 60 

driven pinion 160 may facilitate rotation of the driven pinion 
160 in response to and in a direction of movement of the 
pawl 166 and the ratchet gear 164 about axis 3-3. As the 
driven pinion 160 rotates, teeth (e.g., helical teeth, spur 
teeth, etc.) of the driven pinion 160 may engage teeth (e.g., 65 

helical teeth, spur teeth, etc.) of the rack 162 and cause the 
rack 162 to translate longitudinally. 

systems may include, but are not limited to, other tactile 
systems, other audible systems, measurement indicia on or 
adjacent the actuator 106 and/or the housing 102 adjacent 
the actuator 106, and/or one or more other indicator systems. 
Once the actuator 106 is adjusted to a desired load position, 
the actuator 106 may be ready for actuation. 

FIG. 13 depicts the adapter 100 in an actuated configu­
ration and the syringe 200 in a fully aspirated configuration. 
After loading the actuator 106, the actuator 106 may be fully 
actuated by laterally adjusting (e.g., in a second direction of 
the arrow 138) the actuator 106 toward the gripping portion 
104 and/or the syringe holder 108 to an actuated position. 
Actuating the actuator 106 may cause the plunger 204 to 
withdraw from the barrel 202 of the syringe 200 in response 
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to the gear system 152 (not shown in FIG. 13) causing the 
adjustable portion 126 of the syringe holder 108 to adjust 
along the linear guide track 146. In one example of actuating 
the actuator 106, a palmar flexion movement of one or more 
digits of a user's hand may be utilized to adjust the actuator 5 

106 from a loaded position to an actuated position and adjust 

304 to steadily hold or grasp the adapter 300. Structurally, in 
some cases, the gripping portion 304 may be or may include 
extensions ( e.g., flanges or other extensions) of or extending 
from the housing 302, that may be, or may be formed in, 
sides of the housing 302 ( e.g., opposing sides of the housing 
302 or other sides of the housing 302), and/or may include 
one or more other features of or extending from the body of 
the adapter 300. 

a position of the adjustable portion 126 of the syringe holder 
108 relative to the fixed portion 124 of the syringe holder 
108. Such a palmar flexion movement of one or more digits 
of a user's hand may be formed while two or more other 10 

digits and/or a palm of the user's hand are engaged with the 
adapter 100 (e.g., the gripping portion 104 of the adapter 
100). Once a fluid has been aspirated into the syringe 200, 
the syringe 200 may be removed from the adapter 100 or the 
fluid in the syringe 20 may be dispensed from the syringe 15 

200 using the adapter 100 or in one or more other manners. 

The gripping portion 304 may include a first grip portion 
314 and a second grip portion 316. Alternatively, the grip­
ping portion 304 may include a single grip portion or more 
than two grip portions. The first grip portion 314 and the 
second grip portion 316 may be configured to receive one or 
more digits of a user. In one example, the first grip portion 
314 may be configured to receive an initial digit of a user 
( e.g., a user's first digit 18 or other digit) and the second grip 
portion 316 may be configured to receive another digit of the 
user (e.g., the user's second digit 20 or other digit). When a 

As mentioned above, FIGS. 14-21 depict various features 

user is gripping the gripping portion 304 with two digits in 
the manner of the example, a palm of the hand with which 
the user is gripping the gripping portion 304 may be facing 
the body of the adapter 300 and disposed toward the first end 
portion 310 relative to the portions of the user's digits 
gripping the gripping portion 304. 

In some cases, portions of the gripping portion 304 may 
include one or more gripping features. For example, the first 
grip portion 314 and/or the second grip portion 316 may be 
or may have indents, contours, bumps, lines, smooth sur-

of syringe attachment devices or adapters in the context of 
the illustrative syringe attachment device or adapter 300. 
The adapter 300 may include features that are similar to 20 

features of the adapter 100 described above and/or addi­
tional or alternative features to the features of the adapter 
100. Although such details of features may not be particu­
larly discussed with respect to the adapter 300 or the adapter 
100, respectively, the details of features discussed with 25 

respect to the adapter 100 may be additionally or alterna­
tively incorporated into the adapter 300 and the details of 
features discussed with respect to the adapter 300 may be 
additionally or alternatively incorporated into the adapter 
100. 30 faces, and/or other gripping features to facilitate receiving 

one or more digits of a user. Alternatively or in addition, one 
or more of the grip portions 314, 316 may not have any 
gripping features. 

FIG. 14 is a perspective view of the illustrative adapter 
300 configured to be used with a syringe (e.g., the syringe 
2 or other syringe). In some cases, the adapter 300 may 
include a housing 302, a gripping portion 304, an actuator 
306, and a syringe holder 308, among other features or 
components. One or more of the housing 302, the gripping 
portion 304, the actuator 306, the syringe holder 308, and/or 
other components of the adapter 300 may form a body of the 
adapter 300. The body of the adapter 300 may have a first 
end portion 310 adjacent a first end 300a of the adapter 300 
and a second end portion 312 adjacent a second end 300b of 
the adapter 300 opposite the first end 300a. 

The housing 302 may at least partially cover one or more 
components of the adapter 300. In one example, the housing 
302 may at least partially cover an actuation system ( e.g., an 
actuation system 350, discussed in greater detail below, or 
other suitable actuation systems) of the adapter 300. The 
housing 302 may include one or more slots or openings 303 
configured to provide access for receiving a syringe in the 
adapter 300, removing the syringe from the adapter 300, 
and/or for one or more other suitable purposes. Further, in 
some cases, the housing 302 may at least partially form one 
or more features of the adapter 300 including, but not limited 
to, the gripping portion 304, the actuator 306, the syringe 
holder 308, and/or other features of the adapter 300. In some 
cases, the housing 302 may be omitted and/or entirely 
formed from other components of the adapter 300. 

The gripping portion 304 may be located adjacent to the 
second end portion 312 of the body of the adapter 300. The 
gripping portion 304 may be configured in a manner similar 
to how the gripping portion 104 of the adapter 100 is 
configured, but this is not required. 

The gripping portion 304 may be any portion of the 
adapter 300 configured to allow a user to grip or otherwise 
engage the adapter 300 with one or more digits. In one 
example, the gripping portion 304 may be configured to 
allow a user to apply a pinching force to the gripping portion 

The actuator 306 may be part of or may be in communi-
35 cation with the actuation system of the adapter 300. Further, 

the actuation system may comprise a gear system ( e.g., a 
gear system 352, discussed below with respect to FIG. 17) 
and/or one or more other actuation sub-systems (e.g., pneu­
matic, hydraulic, pulley, or other suitable actuation sub-

40 system) configured to adjust a portion of the syringe holder 
308 (discussed in greater detail below). In some cases, the 
actuator 306 may be in communication with an actuation 
sub-system at least partially within the housing 302 and/or 
may extend out of the housing 302 to be accessible by a user 

45 from exterior of the housing. 
The actuator 306 may be or may include a grip portion 

318 (e.g., a third grip portion) configured to receive one or 
more digits or a palm of a user's hand such that the one or 
more digits or palm of a user's hand may apply a force to the 

50 actuator 306 via a palmar flexion or other movement of the 
user. In operation, the actuator 306 may be entirely or at least 
partially automatically loaded in response to a force from a 
bias mechanism (e.g., the bias mechanism 347 discussed in 
greater detail below) in a first direction (e.g., a laterally 

55 outward direction) relative to the housing 302 and actuated 
in response to a force from the user acting on the grip portion 
318 in a second direction (e.g., a laterally inward direction) 
opposed to the force from the bias mechanism. Alternatively 
or in addition, one or more portions of the grip portion 318 

60 may be engaged by one or more digits or other portions of 
a hand of a user in one or more suitable manners other than 
during laterally inward or outward motions relative to the 
housing 302, the gripping portion 304, and/or the syringe 
holder 308 to drive a portion of the syringe holder 308. 

65 Movement of the actuator 306 ( e.g., loading and actuating 
the actuator 306 or the actuation system) will be described 
in greater detail below. 
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The grip portion 318 of the actuator 306 may be config­
ured to receive one or more digits of a user. As shown in 
FIG. 14, the grip portion 318 of the actuator 306 may be 
elongated (e.g., paddle-like) and configured to receive a 
palm and/or a plurality of digits of a user. Alternatively, the 5 

actuator 306 may be configured to receive a single digit or 
only a palm of a user. To facilitate receiving one or more of 
various portions of a user's hand, at least part of the 
actuation system of the adapter 300 may be adjusted toward 
the first end 300a of the adapter 300, adjusted toward the 10 

second end 300b of the adapter 300, shortened along a 
length of the adapter 300, and/or elongated along the length 
of the adapter 300. Although the adapter 300 may be 
configured to easily allow a user to aspirate fluid into a 
syringe and/or dispense fluid from the syringe by engaging 15 

the actuator 306 with a single digit, having an actuator 306 
that may accept a plurality of digits and/or a palm may 
further reduce stress on a user's hand, wrist, and/or forearm 
areas in response to actuating the actuator 306. 

In some cases, the grip portion 318 of the actuator 306 20 

may be angled to facilitate a user actuating the actuator 306. 
In one example, the grip portion 318 may be angled about 
fifteen (15) degrees relative to a longitudinal axis of the 
adapter 300. Such an angle may facilitate actuation of the 
actuator 306 in a biomechanically efficient manner. Other 25 

angles of the grip portion 318 are contemplated. For 
example, the angle of the grip portion 318 may be different 

22 
326 may be configured in a manner similar to how the fixed 
portion 124 and the adjustable portion 126 of the adapter 100 
are configured, but this is not required. 

The fixed portion 324 of the syringe holder 308 may be 
formed from one or more components and may be rigidly 
fixed or fixedly adjustable relative to the housing 302 and/or 
the gripping portion 304. In one example, a distance 
between the fixed portion 324 and the gripping portion 304 
may be adjustable to facilitate receiving different lengths of 
syringes, but this is not required and the fixed portion 324 
may be rigidly fixed with respect to the housing 302, the 
gripping portion 304, and/or one or more other components 
of the adapter 300. 

The adjustable portion 326 of the syringe holder 308 may 
be formed from one or more components and may be in 
communication with the actuation system of the adapter 
300. In some cases, the adjustable portion 326 may be 
axially and/or longitudinally adjustable relative to the fixed 
portion 324 of the syringe holder 308. As the adjustable 
portion 326 may be configured to receive and/or engage a 
plunger of a syringe, adjusting the adjustable portion 326 of 
the syringe holder 308 may result in aspirating fluid into the 
syringe and/or dispensing fluid from the syringe. 

The fixed portion 324 and/or the adjustable portion 326 
may be configured to secure the syringe in the syringe holder 
308 via a friction fit, a snap fit, and/or through other securing 
mechanisms. In some cases, the fixed portion 324 and/or the 
adjustable portion 326 may include adjustable components 

if a user's first digit is intended to actuate the actuator 306 
than if a user's third digit is intended to actuate the actuator 
306, but this is just an example and is not required. 

Similar to the grip portions 114, 116, 118, the grip 
portions 314, 316, 318 may be configured in any suitable 
manner. In some cases, the grip portions 314, 316, 318 may 

30 that are adjustable to facilitate different sizes of syringes. In 
one example, one or more of the fixed portion 324 and the 
adjustable portion 326 may include one or more inserts or 
sub-adapters for accommodating and/or securing different be sides of the gripping portion 304 or the actuator 306, 

respectively. Alternatively or in addition, the grip portions 35 

314, 316, 318 may be or may include one or more surfaces 
(e.g., surfaces with grip features such as indents, protru­
sions, bumps, recesses, and/or other suitable grip features), 
one or more flanges, one or more supports, or other suitable 
structure configured to facilitate maintaining a grip when 40 

engaging the gripping portion 304 and/or the actuator 306. 
The syringe holder 308 may be at least partially formed 

from and/or may extend from the housing 302 at a location 
between the first end 300a and the second end 300b of the 
adapter 300, where the first end 300a and the second end 
300b may be defined by the syringe holder 308 and/or other 
suitable portion of the adapter 300. The syringe holder 308 
may be located along a length of the adapter 300 such that 
when a syringe is received within the syringe holder 308, an 
object engaging end or dispensing end of the syringe extends 
distally of the second end 100b of the adapter 300 (e.g., see 
FIGS. 18-20, discussed below). 

The syringe holder 308 may include, among other com­
ponents, a fixed portion 324 (e.g., a fixed first portion) and 
an adjustable portion 326 ( e.g., an adjustable second por­
tion), among other components. The fixed portion 324 of the 
syringe holder 308 may be configured to receive a barrel 
( e.g., the barrel 4 or other barrel of a syringe), a barrel flange 
(e.g., the barrel flange 14 or other barrel flange of a syringe), 
and/or one or more other portion of a barrel of a syringe. The 
adjustable portion 326 of the syringe holder 308 may be 
configured to receive a plunger flange ( e.g., the plunger 
flange 16 or other plunger flange of a syringe), a plunger 
stem, and/or other portion of a plunger of a syringe. The 
components of the syringe holder 308 may be adjustable or 
otherwise configured to receive different sizes of syringes. In 
some cases, the fixed portion 324 and the adjustable portion 

sizes of plunger flanges, barrel flanges, or other components 
of a syringe within the syringe holder 308. Such inserts or 
sub-adapters may be releasably connected to and/or posi­
tioned within the syringe holder 308. 

In some cases, the adapter 300 may include a locking 
mechanism 370 configured to releasably engage a syringe 
received within the adapter 300 and facilitate maintaining 
the syringe within the adapter 300. In the example of the 
locking mechanism 370 that is depicted in FIG. 14, the 
locking mechanism 370 may include a locking arm 372 

45 configured to rotate about a pivot pin 37 4 ( although the pivot 
pin 374 is depicted in FIG. 14, it is contemplated that the 
pivot pin 374 or a pivot point may not be viewable from 
exterior the housing 302 and/or may be viewable in one or 
more other locations than what is depicted in FIG. 14), 

50 engage a syringe received within the adapter 300, and lock 
the received syringe in the adapter 300. The locking arm 372 
may include a protrusion 376 configured to engage the 
housing 302 of the adapter 300 in a snap fit or other type of 
connection ( e.g., engage an opening through the housing 

55 302 and/or otherwise engage the housing 302 to connect 
thereto). When the protrusion 376 is engaging the housing 
302 (e.g., when the locking mechanism 370 is in a locked 
position), applying a force on the locking arm 372 may 
facilitate disengaging the protrusion 376 from the housing 

60 302 to allow for a release of the locking arm 372 and 
removal of the syringe from the adapter 300. Although the 
locking mechanism 370 is described herein with respect to 
the locking arm 372 and the protrusion 376, other suitable 
locking mechanisms may be utilized, the locking mecha-

65 nism 370 may be configured in one or more other manners 
to facilitate securing a syringe in the adapter 300, and/or the 
locking mechanism 370 may include one or more additional 
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and/or alternative components (e.g., cams, slide mecha­
nisms, forked mechanisms, and/or other suitable locking 
components). 

24 
350 that reside within the housing 302 including, but not 
limited to, portions of the actuator 306. The actuation system 
350 may include, among other features, the actuator 306, an 
arm 307, the adjustable portion 326 of the syringe holder FIG. 15 is a side view of the adapter 300. Similar to as 

discussed with respect to the adapter 100 and as depicted in 
FIG. 15, the actuator 306 may be at least partially laterally 
and/or longitudinally offset from the gripping portion 304. 

As can be seen in FIG. 15, the adapter 300 may include 
a selector 380. The selector 380 may be adjustable to 
facilitate engaging the actuator 306 with the adjustable 
portion 326 of the syringe holder 308 such that actuation of 
the actuator 306 ( e.g., about an actuator axis or other suitable 
axis) adjusts a position of the adjustable portion 326 of the 
syringe holder 308 and disengaging the actuator 306 from 
the adjustable portion 326 such that the adjustable portion 
326 may be freely adjustable relative to the fixed portion 324 
of the syringe holder 308. 

5 308 (not shown in FIG. 16), a linear guide track 346, a linear 
guide 351, a gear system 352, and/or one or more other 
suitable components. For example, FIG. 16 depicts the 
actuator 306 having the arm 307 extending in a direction of 
the first end 300a of the adapter 300 to and/or beyond a pivot 

10 point 309 (e.g., a pivot point at a pin) at an axis that extends 
out of and/or through the paper on which FIG. 16 is 
depicted. The arm 307 may engage or may be configured to 
engage the gear system 352 such that movement of the 
actuator 306 may cause movement of the adjustable portion 

In the example of the selector 380 depicted in the Figures, 
the selector 380 may have a first selector element 382 (e.g., 

15 326 of the syringe holder 308. In some cases, an elongated 
arm 307, as depicted in FIG. 16, may facilitate reducing a 
force from a user's hand that is required to actuate the 
actuator 306 and thus, mitigate repetitive use injuries due to 

a first button or other suitable first selector) and a second 20 

selector element 384 (e.g., a second button or other suitable 
second selector). As an alternative to the selector 380 
including the two selector elements 382, 384, the selector 
380 may include a single selector or more than two selectors. 

prolonged use of the adapter 300. 
The gear system 352 may include any number of drive or 

driven gears or gear components arranged in one or more 
configurations to transfer lateral motion (e.g., including 
linear and/or rotational motion) of the actuator 306 into 
longitudinal motion of the adjustable portion 326 of the 

When the first selector element 382 is actuated in a 
direction of arrow 386, the selector 380 may disengage the 
actuator 306 from the adjustable portion 326 of the syringe 
holder 308. In some cases, actuating the first selector ele­
ment 382 in the direction of the arrow 386 may cause the 
second selector element 384 to move in the direction of the 
arrow 386 with the first selector element 382, but this is not 
required. When the second selector element 384 is actuated 

25 syringe holder 308. The drive or driven gears or gear 
components of the gear system 352 may include a drive gear 
354, a drive pinion 356, a ratchet system 358 (see FIG. 17), 
a driven pinion 360, and a rack 362. Other components ( e.g., 
screws, shafts, bearings, belts, chains, springs, etc.) may be 

30 utilized as needed for connecting or operating the various 
depicted gear components and/or for other purposes. 

A force applied to the actuator 306 may act against a force 
from the bias mechanism 347 ( e.g., a spring or other suitable 
bias mechanism). The bias mechanism 347 may be config-

35 ured to act on the actuator 306 to load the actuator 306 once 

in a direction of arrow 388, the selector 380 may engage the 
actuator 306 with the adjustable portion 326 of the syringe 
holder 308 such that actuation of the actuator 306 may cause 
movement of the adjustable portion 326. In some cases, 
actuating the second selector element 384 in the direction of 
the arrow 388 may cause the first selector element 382 to 
move in the direction of the arrow 388 with the second 
selector element 384. Although the selector 380 is described 40 

as being adjustable in the directions of arrows 386 and 388, 
the selector 380 may be adjustable in one or more other 
suitable directions to engage or disengage the actuator 306 
with the adjustable portion 326. In one example, the selector 
380 may be adjustable in a direction generally parallel to or 45 

collinear with an axis about which the drive pinion 356 
and/or the driven pinion 360 rotate regardless of a direction 
of that axis and/or may be adjustable in one or more other 
suitable directions. 

The selector 380 may have one or more ball detents 385 50 

configured to engage and/or disengage the first selector 
element 382 and/or the second selector element 384, as 
shown in FIGS. 15 and 16, to provide audible and/or tactile 
feedback when adjusting the selector 380. In some cases, a 
ball detent 385 may slide into one or more grooves 387 on 55 

the selector 380 as the selector 380 is adjusted in the 
direction of the arrows 386, 388 or in one or more other 
suitable directions to provide audible and/or tactile feedback 
to a user of proper adjustment of the selector 380. Addi­
tionally or alternatively, the adapter 300 may include one or 60 

more suitable indicators other than ball detents that provide 
audible and/or tactile feedback when adjusting the selector 
380. 

an actuating force ( e.g., a force greater than a force applied 
to the actuator 306 by the bias mechanism 347) has been 
removed from the actuator. Such a configuration may allow 
for automatic loading of the actuator 306 rather than requir­
ing a user to load the actuation system 350 by manually 
moving the actuator 306 in a direction opposite of a direction 
the actuator 306 may be moved as it is actuated. 

The bias mechanism 347 may be configured in a suitable 
manner such that a first end of the bias mechanism 347 may 
act on the actuator 306 and a second end of the bias 
mechanism 347 may act on the housing 302 and/or other 
component of the adapter 300. In some cases, the first end 
and/or the second end of the bias mechanism 347 may act on 
a support of or extending from the actuator 306 or the 
housing 302 (e.g., the support 349 extending from the 
housing 302). Although a spring may be shown as the bias 
mechanism 347 in FIG. 16, the bias mechanism 347 may 
include a pneumatic system, a hydraulic system, an electri­
cal system, an electromechanical system, and/or other suit­
able biasing configuration. 

FIG. 17 depicts a cross-sectional view of a portion of the 
actuation system 350 of the adapter 300 with the housing 
302 removed, taken along line 17-17 in FIG. 16. As men­
tioned, the actuation system 350 may include the actuator 
306 (e.g., includes the arm 307), the adjustable portion 326 
of the syringe holder 308 (not shown in FIG. 17), the linear 
guide track 346, the linear guide 351, the gear system 352, 
and/or one or more other components. Although the actua­
tion system 350 is depicted and described as having the gear FIG. 16 is the side view of the adapter 300 depicted in 

FIG. 15, but with a portion of the housing 302 removed. 
With the portion of the housing 302 removed, it may be 
possible to view various components of the actuation system 

65 system 352, it is contemplated that the actuation system 350 
may additionally or alternatively include one or more other 
suitable systems for causing movement of the adjustable 
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portion 326 in response to movement of the actuator 306 
including, but not limited to, a pneumatic system, a hydrau-
lic system, a pulley system, and/or other suitable system that 
may include different gears and/or actuation mechanisms 
than what is discussed herein or no gears at all. 

Although the gear system 352 may differ from the gear 
system 152 of the adapter 100 in certain aspects, the gear 
system 352 may be similar (e.g., functionally and/or struc­
turally similar) to the gear system 152 in some aspects. For 
example, the gear system 352 may be secured or fixed 
relative to housing 302, the gripping portion 304, the syringe 
holder 308, and/or one or more other components of the 
adapter 300. Further, the gear system 352 may be in com­
munication with the actuator 306 and the adjustable portion 
326 of the syringe holder 308 to adjust or facilitate adjusting 
the adjustable portion 326 relative to the fixed portion 324 
of the syringe holder 308 in response to actuation of the 
actuator 306. In some cases, the gear system 352 or a portion 
of the gear system 352 may be adjustable relative to the 
housing 302, the gripping portion 304, the syringe holder 
308, the actuator 306, and/or one or more other components 
of the adapter 300 to facilitate configuring adapters 300 for 
different hand sizes of users, different sizes of syringes, 
different applications with which the adapter 300 may be 
used, and/or to facilitate one or more other need. 

The drive gear 354 of the drive system 352 may include 
teeth (e.g., helical teeth, spur teeth, etc.) configured to 
engage teeth (e.g., helical teeth, spur teeth, etc.) of the drive 
pinion 356. In some cases, the teeth of the drive gear 354 and 
the teeth of the drive pinion 356 may be angled or beveled 
to engage one another in response to rotation of the drive 
gear 354 and cause the drive pinion 356 to rotate about an 
axis 3'-3' that may be perpendicular to an axis 1'-1' about 
which the drive gear 354 may rotate. Alternatively, the drive 
pinion 356 may be configured to rotate about an axis that 
may be parallel to or at any other angle with respect to the 
axis 1'-1' or other axis about which the drive gear 354 may 
rotate. The drive pinion 356 may be connected to and/or may 
be in communication with the ratchet system 358 such that 
the ratchet system 358 or at least part of the ratchet system 
358 rotates with the drive pinion 156, but this is not required. 

26 
one or more spacers in addition to or as an alternative to the 
spacer 369, and/or may include one or more other suitable 
components. 

The one-way bearings 364 and the pin rods 366 may be 
5 configured in a suitable manner for operating the adapter 

300. In one example configuration of the one-way bearings 
364 and the pin rods 366, the first one-way bearing 364a 
may engage the drive pinion 356 and the second one-way 
bearing 364b and/or the third one-way bearing 364c may 

10 engage the driven pinion 360, where the first pin rod 366a 
may slide to engage only the first one-way bearing 364a 
when the selector 380 is in a disengaged position and may 
slide to engage one or both of the second one-way bearing 
364b and the third one-way bearing 364c, along with the first 

15 one-way bearing 364a, when the selector 380 is in an 
engaged position. The second pin rod 366b may be config­
ured to only engage the second one-way bearing 364b and/or 
the third one-way bearing 364c when the selector 380 is in 
the engaged and/or disengaged position and adjustably pre-

20 vent the first pin rod 366a from engaging the second 
one-way bearing 364b and/or the third one-way bearing 
364c when the selector 380 is in the disengaged position. 
The pin rods 366 and the one-way bearings 364 may have 
keyed configurations and/or other suitable configurations to 

25 facilitate rotation of the pin rods 366 with the one-way 
bearings 364. 

In some cases, only one pin rod 366 may be utilized and 
one of the first pin rod 366a and the second pin rod 366b 
may be omitted. Alternatively, more than two pin rods 366 

30 may be utilized. 
In one example configuration, the first pin rod 366a may 

be omitted and the second pin rod 366b (e.g., where the 
second pin rod 366b may be the only pin rod if the first pin 
rod 366a is omitted) may be configured to engage the first 

35 one-way bearing 364a and one or more of the second 
one-way bearing 364b, the third one-way bearing 364c, and, 
if included, one or more other one-way bearing engaging the 
driven pinion 360 when the selector 380 is in the engaged 
position. Further, when the first pin rod 366a is omitted, the 

40 second pin rod 366b may be spaced or otherwise disengaged 
from the first one-way bearing 364a and/or other one-way 
bearings engaged with the actuator 306 and/or the drive 
pinion 356 when the selector 380 is in the disengaged 

The ratchet system 358 may be suitably configured to 
facilitate loading the actuator 306 without movement of the 
adjustable portion 326 and actuating the actuator 306 to 
cause movement of the adjustable portion 326. In one 45 

example configuration of the ratchet system 358, the ratchet 
system 358 may include one or more one-way bearings 364 
(e.g., one-way needle bearings or other one-way bearings) 
and one or more pin rods 366. As shown in FIG. 17, the 
ratchet system 358 may include three one-way bearings 364 50 

(e.g., a first one-way bearing 364a, a second one-way 
bearing 364b, and a third one-way bearing 364c) and two pin 
rods 366 (e.g., a first pin rod 366a and a second pin rod 
366b), where the one-way bearings 364 are configured to 
rotate independently of the pin rods 366 in a first rotational 55 

direction and are configured to rotate with the pin rods 366 

position. 
Returning to the example configuration depicted in the 

Figures, the one-way bearings 364 and the pin rods 366 may 
be configured such that when the actuator 306 is loaded 
( e.g., in response to a force from the bias mechanism 347 
acting on the actuator 306 or other force acting thereon), the 
first one-way bearing 364a allows for rotation of the drive 
pinion 356 without rotation of the first pin rod 366a. When 
the actuator 306 is actuated, the first one-way bearing 364a 
is configured to cause the first pin rod 366a to rotate with the 
drive pinion 356. As such, when the selector 380 is in the 
engaged position with the selector 380 pushed to the right in 
FIG. 17 and the first pin rod 366a may engage the second 

in a second rotational direction opposite of the first rota­
tional direction. The pin rods 366 may form the first and 
second selectors 382, 384, may be combined with one or 
more other components to form the first and second selectors 60 

382, 384, or may otherwise be in communication with the 
first and second selectors 382, 384. 

In some cases, the ratchet system 358 may include one or 
more spacers. In the example shown in FIGS. 17, the ratchet 
system 358 may include a spacer 369 adjacent the first 65 

one-way bearing 364a. Additionally or alternatively, the 
ratchet system 358 may not include a spacer, may include 

one-way bearing 364b and/or the third one-way bearing 
364c, along with the first one-way bearing 364a (e.g., when 
the first pin rod 366a is engaging the first one-way bearing 
364a and the third one-way bearing 364c and the second pin 
rod 366b is engaging the second one-way bearing 364b, as 
depicted in the configuration of FIG. 17), actuation of the 
actuator 306 and resulting rotation of the first pin rod 366a 
may cause rotation of the second one-way bearing 364b 
and/or the third one-way bearing 364c, which in turn may 
cause rotation of the driven pinion 360 and adjustment of the 
rack 362 and the adjustable portion 326 of the syringe holder 
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308. When the selector 380 is in the disengaged position 
with the first selector element 382 pushed to the left in FIG. 

28 

17 such that the first pin rod 366a may only engage the first 
one-way bearing 364a and the second pin rod 366b may 
engage the second one-way bearing 364b and/or the third 5 

one-way bearing 364c (e.g., the second pin rod 366b may 
engage both of the second one-way bearing 364b and the 
third one-way bearing 364c when both are included, as in the 
configuration of FIG. 17), the driven pinion 360, the rack 
362, and the adjustable portion 326 (not depicted in FIG. 17) 10 

may be configured to be moved independent of movement of 
the actuator 306, the drive gear 354, the drive pinion 356, the 
first one-way bearing 364a, and the first pin rod 366a. 
Moreover, when the selector 380 is in the disengaged 
position and/or when the actuator 306 is otherwise disen- 15 

gaged from the adjustable portion 326 of the syringe holder 
308, the second pin rod 366b may be spaced from or 
otherwise disengaged from the first one-way bearing 364a 
and/or, when included, other one-way bearings or compo­
nents configured to move with movement of the actuator 306 20 

to allow for movement of the driven pinion 360, the rack 
362, and the adjustable portion 326 independent from move­
ment of the actuator 306. 

plunger 404 and/or a flange 408 of the plunger 404 may be 
received in the adjustable portion 326. Once the syringe 400 
is within the adapter 300, the locking arm 372 of the locking 
mechanism 370 may be locked in place over the syringe 400 
in a suitable manner, as discussed above, by rotating the 
locking arm in the direction of arrow 389. Alternatively or 
in addition, simply positioning the syringe 400 in the adapter 
300 may result in locking the syringe 400 within the adapter 
300 with the locking mechanism 370. The actuator 306 in 
FIG. 18 is in a loaded position (e.g., in response to a force 
of the bias mechanism 347 acting on the actuator 306) and 
the adjustable portion 326 of the syringe holder 308 may be 
maintaining the plunger 404 in a fully inserted position 
within the barrel 402. 

FIG. 19 depicts the syringe 400 within the adapter 300 
with the locking mechanism 370 in a locked position to 
secure the syringe 400 in the adapter 300. Additionally, as 
can be seen in FIG. 19, the actuator 306 has been actuated 
with a force in the direction of arrow 390 or other lateral 
direction toward the syringe 400 acting against a force from 
the bias mechanism 347. In response to actuation of the 
actuator 306, the adjustable portion 326 of the syringe holder 
308 may be adjusted in a direction of arrow 392 to cause the 
plunger 404 to withdraw from the barrel 402 of the syringe The rack 362 of the gear system 352 may be connected to 

and/or in communication with (e.g., secured to or secured 
relative to) the adjustable portion 326 of the syringe holder 
308 (not shown in FIG. 17). As such, the adjustable portion 
326 of the syringe holder 308 may be longitudinally adjusted 
with respect to the fixed portion 324 of the syringe holder 
308 in response to longitudinal adjustment of the rack 362. 
Further, as shown in FIG. 17, the rack 162 may be secured 
to the linear guide 351 which is configured to adjust along 
the linear guide track 346 and ensure the rack 362 and the 
adjustable portion 326 of the syringe holder 308 may be 
longitudinally adjusted in a linear and consistent manner. 
The linear guide track 346 of the adapter 300 may be an 
elongated tubular member having an inner lumen. The linear 
guide 351 may be an elongated dowel, rod, or other suitable 
linear guide. In some cases, as depicted in FIG. 17, the inner 
lumen of the linear guide track 346 may be configured to 
receive the linear guide 351 to facilitate linear longitudinal 
movement of the linear guide track 346 and the adjustable 
portion 326 of the syringe holder 308 (not shown in FIG. 17, 
but which may be fixed relative to the linear guide track 346 
such that the adjustable portion 326 and the linear guide 
track 346 may move together). 

In some cases, the actuation system 350 of the adapter 300 
may include a power assist that assists a user in actuating the 
actuator 306. The power assist may facilitate reducing an 
amount of force applied to the actuator 306 that is required 
to drive the syringe plunger, while still providing feedback 
to a user. In some cases, the power assist may sense 
actuation of the actuator 306 and initiate an actuation assist 
to reduce the amount of force a user is required to apply to 
the actuator 306 to drive the plunger. The power assist may 
be a mechanical assist, an electromechanical assist, and/or 
other suitable type of power assist. 

FIGS. 18-21 depict steps in a technique for loading and 
actuating an actuator to aspirate fluid into a syringe 400 
received within the adapter 300. A similar technique may be 
utilized for dispensing fluid. 

FIG. 18 depicts the adapter 300 (e.g., the adapter 300 is 
depicted with a portion of the housing 302 removed) with a 
syringe 400 received in the fixed portion 324 and the 
adjustable portion 326 of the syringe holder 308, where a 
barrel 402 of the syringe 400 and/or a flange 406 of the 
barrel 402 may be received in the fixed portion 324 and a 

25 400 and aspirate fluid into the barrel 402 of the syringe 400. 
In one example of actuating the actuator 306, a palmar 
flexion movement of one or more digits and/or other portion 
of a user's hand may be utilized to adjust the actuator 306 
from a loaded position to an actuated position and adjust a 

30 position of the adjustable portion 326 of the syringe holder 
308 relative to the fixed portion 324 of the syringe holder 
308. Such a palmar flexion movement of one or more digits 
or other portions of a user's hand may be performed while 
two or more digits and/or a palm of the user's hand are 

35 engaged with the adapter 300 (e.g., the gripping portion 304 
of the adapter 300). In some cases, a movement of a user's 
hand other than a palmar flexion movement may be utilized 
to actuate the actuator 306. Further, in some cases, the 
actuator 306 may be actuated by movement of a user's 

40 thumb (e.g., a user's first digit). 
FIG. 20 depicts the syringe 400 within the adapter 300 

with the actuator 306 in a loaded position (e.g., in response 
to a force applied thereto by the bias mechanism 347 in a 
direction of arrow 396) and the adjustable portion 326 of the 

45 syringe holder 308 in a completely withdrawn position. The 
adjustable portion 326 may be in the completely withdrawn 
position in response to a single actuation of the actuator 306 
or two or more actuations of the actuator 306 depending on 
a configuration of the gear system 352, as desired. Further, 

50 as the adjustable portion 326 is in a completely withdrawn 
position with the syringe 400 ready for removal, the locking 
arm 372 of the locking mechanism 370 may be unlocked 
from the housing 302 of the adapter 300 to facilitate removal 
of the syringe 400 from the adapter 300. In some cases, the 

55 locking arm 372 may be unlocked from the housing 302 by 
applying a force to the locking arm 372 (e.g., applying a 
force to a tab or other portion of the locking arm 372) to 
disengage the locking arm 372 from the housing 302. Once 
the locking arm 372 is unlocked from the housing 302, the 

60 syringe 400 may be removed from the adapter 300. 
FIG. 21 depicts the adapter 300 with the locking mecha­

nism 370 in an unlocked position and the syringe 400 
removed from the adapter 300. Although not depicted in 
FIG. 21 due to the housing 302 covering a portion of the 

65 actuation system 350, the first selector element 382 may be 
pushed in the direction of the arrow 386 in FIG. 15 such that 
the one-way bearing(s) engaging the driven pinion 360 ( e.g., 
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the second one-way bearing 364b and the third one-way 
bearing 364c depicted in FIG. 17) are disengaged from the 
first pin rod 366a in communication with the one-way 
bearing(s) engaging the drive pinion 356 (e.g., the first 
one-way bearing 364a) to allow the adjustable portion 326 5 

of the syringe holder 308 to be moved independently of the 
actuator 306. When the adjustable portion 326 is able to 
move independently of the actuator 306, the adjustable 
portion 326 may be manually moved, or moved in one or 
more other suitable manners, in a direction of arrow 394 to 10 

a syringe loading position as depicted in FIG. 21. In some 
cases, the adapter 300 may have a ball detent configured to 
provide tactile and/or audible feedback when the adjustable 
portion 326 is adjusted to a desired syringe loading position 

15 
and/or one or more other desired locations. 

As mentioned above, FIGS. 22-25 depict various features 
of syringe attachment devices or adapters in the context of 
the illustrative syringe attachment device or adapter 500. 
The adapter 500 may include features that are similar to 20 

features of the adapter 100 and/or features that are similar to 
features of the adapter 300 described above and/or addi­
tional or alternative features to the features of the adapter 
100 and/or the adapter 300. Although such details of features 
may not be particularly discussed with respect to the adapter 25 

500, the details of the adapter 100 and/or the adapter 300 
may be additionally or alternatively incorporated into the 
adapter 500 and the details of features discussed with respect 
to the adapter 500 may be additionally or alternatively 
incorporated into the adapter 100 and/or the adapter 300, 30 

unless clearly indicated otherwise. 
FIGS. 22 and 23 are perspective views of the illustrative 

adapter 500 that is configured to be used with a syringe ( e.g., 
the syringe 2 or other syringe), taken from a first side of the 
adapter 500 and a second side of the adapter 500, respec- 35 

tively. The adapter 500 may include an actuator 506 and a 
syringe holder 508, among one or more other suitable 
components. 

In some cases, the adapter 500 may be configured to be 
actuated in response to one or more components pivoting 40 

about a pivot element 510. The pivot element 10 may be a 
pivot pin or other suitable element facilitating pivot move­
ments of one or more components of the adapter 500. 
Although the adapter 500 depicted in FIGS. 22-25 may be 
configured such that the actuator 506 is configured to rotate 45 

(e.g., pivot) about the pivot element 510, the actuator 506 
and/or other component of the adapter 500 may be config­
ured to rotate about one or more additional or alternative 
pivot elements, as desired. 

30 
received therein to drive a portion of the syringe holder 508. 
Movement of actuator 506 will be described in greater detail 
below. 

The grip portion 518 of the actuator 506 may be config­
ured to receive one or more digits of a user. As shown in 
FIGS. 22 and 23, the grip portion 518 of the actuator 506 
may be elongated and configured to receive a palm and/or a 
plurality of digits of a user. Alternatively, the actuator 506 
may be configured to receive a single digit or only a palm of 
a user. Although the adapter 500 may be configured to easily 
allow a user to aspirate fluid into a syringe and/or dispense 
fluid from the syringe by engaging the actuator 506 with a 
single digit, having an actuator 506 that may accept a 
plurality of digits and/or a palm may further reduce stress on 
a user's hand, wrist, and/or forearm areas in response to 
actuating the actuator 506. 

In some cases, the grip portion 518 of the actuator 506 
may be angled to facilitate a user actuating the actuator 506. 
In one example, the grip portion 518 may be angled about 
fifteen (15) degrees relative to a longitudinal axis of the 
adapter 500. Such an angle may facilitate actuation of the 
actuator 506 in a biomechanically efficient marmer. Other 
angles of the grip portion 518 are contemplated. For 
example, the angle of the grip portion 518 may be different 
if a user's first digit is intended to actuate the actuator 506 
than if a user's third digit is intended to actuate the actuator 
506, but this is just an example and is not required. 

Similar to the grip portions 114, 116, 118, 314, 316, 318, 
the grip portion 518 may be configured in a suitable marmer. 
In some cases, the grip portion 518 may be a side of the 
actuator 506. Alternatively or in addition, the grip portion 
518 may be or may include one or more surfaces (e.g., 
surfaces with grip features such as indents, protrusions, 
bumps, recesses, and/or other suitable grip features), one or 
more flanges, one or more supports, and/or other suitable 
structure configured to facilitate maintaining a grip when 
engaging the gripping the actuator 506. 

The actuator 506 may include an arm 507 extending to 
and/or beyond the pivot element 510. The arm 507 may be 
similar to the arm 307, but this is not required. In some 
cases, the arm may extend to the syringe holder 508. Further, 
the arm 507, and thus the actuator 506, may be configured 
to pivot about an axis extending through the pivot element 
510 such that movement of the actuator 506 may cause 
movement of at least a portion of the syringe holder 508. 

The syringe holder 508 may include, among other com­
ponents, a fixed portion 524 (e.g., a fixed first portion) and 
an adjustable portion 526 ( e.g., an adjustable second por­
tion). The fixed portion 524 of the syringe holder 508 may 

The actuator 506 may be or may include a grip portion 
518 configured to receive one or more digits and/or a palm 
of a user's hand such that the one or more digits or palm of 

50 be configured to receive a barrel (e.g., the barrel 4 or other 
barrel of a syringe), a barrel flange ( e.g., the barrel flange 14 
or other barrel flange of a syringe), and/or other or more 
other portion of a barrel of a syringe. The adjustable portion 
526 of the syringe holder 508 may be configured to receive 

a user's hand may apply a force to the actuator 506 via a 
palmar flexion movement or other movement of the user. In 
operation, the actuator 506 may be manually (as depicted in 
FIGS. 22-25) or automatically (e.g., in response to a bias 
mechanism (not depicted)) loaded in a first direction (e.g., a 
laterally outward direction) relative to the syringe holder 
508 or a syringe received in the syringe holder 508 and 
actuated in response to a force from the user acting on the 
grip portion 518 in a second direction (e.g., a laterally 
inward direction) to drive a portion of the syringe holder 
508. Alternatively or in addition, one or more portions of the 
grip portion 518 may be engaged by one or more digits or 
other portions of a hand of a user in one or more suitable 65 

manners other than during laterally inward and/or outward 
motions relative to the syringe holder 508 and/or a syringe 

55 a plunger flange ( e.g., the plunger flange 16 or other plunger 
flange of a syringe), a plunger stem, and/or other portion of 
a plunger of a syringe. The components of the syringe holder 
508 may be adjustable or otherwise configured to receive 
different sizes of syringes. In some cases, the fixed portion 

60 524 and the adjustable portion 526 may be formed from one 
or more components and configured in a marmer similar to 
how the fixed portions 124, 324 and the adjustable portions 
126, 326 of the adapters 100, 300 are configured, but this is 
not required. 

The adjustable portion 526 of the syringe holder 508 may 
be part of, connected to, and/or otherwise in communication 
with the arm 507 and/or other portion of the actuator 506 of 
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the adapter 500. As shown in FIGS. 22 and 23, the arm 507 
of the actuator 506 is formed with and rigidly fixed with 
respect to the adjustable portion 526 of the syringe holder 
508. 

In some cases, the adjustable portion 526 may be axially 5 

and/or longitudinally adjustable relative to the fixed portion 
524 of the syringe holder 508 in response to actuation of the 
actuator 506. As the adjustable portion 526 may be config­
ured to receive and/or engage a plunger of a syringe, 
adjusting the adjustable portion 526 of the syringe holder 10 

508 may result in aspirating fluid into the syringe (e.g., as in 
the configuration of the adapter 500 depicted in FIGS. 
22-25) and/or dispensing fluid from the syringe. 

The fixed portion 524 and/or the adjustable portion 526 
15 

may be configured to secure the syringe in the syringe holder 
508 via a friction fit, a snap fit, and/or through other securing 
mechanisms. In some cases, the fixed portion 524 and/or the 
adjustable portion 526 may include adjustable components 
that are adjustable to facilitate different sizes of syringes. In 20 

one example, one or more of the fixed portion 524 and the 
adjustable portion 526 may include one or more inserts or 
sub-adapters for accommodating and/or securing different 
sizes of plunger flanges, barrel flanges, or other components 
of a syringe within the syringe holder 508. Such inserts may 25 

be releasably connected to and/or positioned within the 
syringe holder 508. 

The fixed portion 524 and the adjustable portion 526 of 
the syringe holder 508 may include one or more slots for 
receiving a flange or other portion of a syringe. For example, 30 

as shown in FIG. 22, the fixed portion 524 may include a 
barrel slot 538 for receiving a barrel of a syringe and a barrel 
flange slot 540 for receiving a barrel flange of a syringe and 
the adjustable portion 526 may include a plunger receiving 
slot 542 for receiving a plunger stem of the syringe. The 35 

plunger receiving slot 542 may be configured to receive a 
plunger or plunger stem such that a flange of the plunger 
stem may engage an end 527 of the adjustable portion 526 
to apply a force to a flange of the plunger and facilitate 
withdrawing the plunger from the barrel of the syringe in 40 

response to actuation of the actuator 506. Additionally or 
alternatively, the adjustable portion 526 may include a 
syringe flange slot similar to or different than the barrel 
flange slot 540 discussed above. 

Although the plunger receiving slot 542 and the barrel slot 45 

538 (and the barrel flange slot 540) are depicted in FIG. 22 
as having openings that open in different direction, the 
plunger receiving slot 542 and the barrel slot 538 may have 
openings that open in a same direction or openings that open 
in different directions other than what is depicted in FIG. 22 50 

and that facilitate receiving a syringe within the adapter 500. 
In some cases, the barrel slot 538, the barrel flange slot 

540, and/or the plunger receiving slot 542 may be configured 
to create a friction fit or other engaging fit with a barrel, a 
barrel flange, or plunger, respectively, received therein. 55 

Additionally or alternatively, as discussed above, one or 
more of the barrel slot 538, the barrel flange slot 540, and the 
plunger receiving slot 542 may be configured to receive an 
insert (e.g., a sub-adapter), where the insert may have a slot 
configured to receive a barrel, a stem, and/or a flange of a 60 

syringe that is too small or too large to fit in one of the barrel 
slot 538, the barrel flange slot 540, or the plunger receiving 
slot 542. Use of an insert or other similar feature may 
facilitate using the adapter 500 with various sizes of 
syringes. Other mechanisms for attaching a syringe to the 65 

adapter 500 are contemplated including, but not limited to, 
a releasable locking mechanism. 

32 
Although not depicted in FIGS. 22-25, the syringe holder 

508 or other suitable portion of the adapter 500 may include 
a locking mechanism configured to facilitate securing a 
received syringe within the adapter 500. In some cases, the 
locking mechanism may be adjustable ( e.g., automatically 
and/or manually adjustable) to releasably secure a received 
syringe within the adapter 500. 

In some cases, the adapter 500 may include a power assist 
that assists a user in actuating the actuator 506. The power 
assist may facilitate reducing an amount of force applied to 
the actuator 506 that is required to drive the syringe plunger, 
while still providing feedback to a user. In some cases, the 
power assist may sense actuation of the actuator 506 and 
initiate an actuation assist to reduce the amount of force a 
user is required to apply to the actuator 506 to drive the 
plunger. The power assist may be a mechanical assist, an 
electromechanical assist, and/or other suitable type of power 
assist. 

FIGS. 24 and 25 depict steps in a technique for actuating 
an actuator to aspirate fluid into a syringe 600 and/or create 
a vacuum within the syringe 600. FIG. 25 depicts the adapter 
500 with the syringe 600 received in the fixed portion 524 
and the adjustable portion 526 of the syringe holder 508, 
where a barrel 602 of the syringe 600 and/or a flange 606 of 
the barrel 602 may be received in the fixed portion 524 ( e.g., 
the barrel 602 may be received in the barrel slot 538 and the 
barrel flange 606 may be received in barrel flange slot 540) 
and a plunger 604 may be received in the adjustable portion 
526. The syringe 600 may be received within or otherwise 
positioned in the adapter 500 such that a flange 608 of the 
plunger 604 may abut or may at least be adjacent to the end 
527 of the adjustable portion 526 such that when the actuator 
506 is actuated, the adjustable portion 526 engages the 
flange 608 to withdraw the plunger 604 a desired distance 
out of the barrel 602 to aspirate fluid into the barrel 602 
and/or create a vacuum within the barrel 602. 

FIG. 25 depicts the syringe 600 within the adapter 500 
with the actuator 506 in an actuated positions. The actuator 
506 may be actuated with a force in a direction of arrow 590 
or other lateral direction toward the syringe 600. In response 
to actuation of the actuator 506, the adjustable portion 526 
of the syringe holder 508 may be adjusted in a direction of 
arrow 592 to cause the plunger 604 to withdraw from the 
barrel 602 of the syringe 400 and aspirate fluid into the 
barrel 602 and/or create a vacuum within the barrel 602. In 
one example, a full actuation of the actuator 506 may result 
in adjustment of the flange 608 of the plunger 604 moving 
a distance in a range of about three (3) millimeters to about 
ten (10) millimeters, or other suitable distance. In some 
cases, a configuration of the actuator 506 relative to the 
syringe holder 508 may facilitate determining a maximum 
total distance of plunger withdrawal in response to a single 
actuation of the actuator 506. 

In one example of actuating the actuator 506, a palmar 
flexion movement of one or more digits and/or other portion 
of a user's hand may be utilized to adjust the actuator 506 
from a loaded position to an actuated position and adjust a 
position of the adjustable portion 526 of the syringe holder 
508 relative to the fixed portion 524. Such a palmar flexion 
movement of one or more digits or other portions of a user's 
hand (e.g., one or more of the third digit, the fourth digit, and 
the fifth digit of a user's hand) may be performed while two 
or more digits of the user's hand (e.g., a first digit and a 
second digit of a user's hand) are engaged with and/or 
maintaining a position of the syringe 600. In some cases, a 
movement of a user's hand other than a palmar flexion 
movement may be utilized to actuate the actuator 506. 



US 10,842,941 B2 
33 

Further, in some cases, the actuator 506 may be actuated by 
movement of a user's thumb (e.g., a user's first digit). 

The adapter 500 may be utilized in suitable medical 
procedures. Example medical procedures may include cen­
tral line placement procedures, thoracentesis procedures, 5 

other procedures in which a user is to slightly withdraw the 
syringe in order to create a vacuum within the syringe 600, 
and/or other suitable procedures. When using the adapter 
500 in a central line placement procedure and/or a thora­
centesis procedure, a medical practitioner may close their 10 

hand around the adapter 500 ( e.g., with a palmar flexion 
movement or other movement) to create a vacuum within 
the barrel 602 of the syringe 600. Such a movement to create 
a vacuum within the syringe 600 is biomechanically superior 

15 
to typical movements needed to withdraw a plunger from a 
barrel during central line placement or thoracentesis. 

The components of the adapter 100, the adapter 300, the 
adapter 500, and/or other suitable adapters including one or 
more of the housing 102,302, the gripping portion 104, 304, 20 

the actuator 106, 306, 506, the syringe holder 108, 308, 508, 
and the gear system 152, 352 may be formed from any 
material. For example, the housing 102, 302, the gripping 
portion 104, 304, the actuator 106, 306, 506, the syringe 
holder 108, 308, 508, and/or the gear system 152, 352 may 25 

be formed from a mechanically robust material that may 
withstand repeated use without failure, including but not 
limited to one or more of one or more metals and one or 
more polymers. In one example, one or more of the housing 
102, 302, the gripping portion 104, 304, the actuator 106, 30 

306, 506, the syringe holder 108, 308, 508, the gear system 
152, 352, components thereof, and/or other components of 
the adapters 100, 300, 500 may be configured from poly­
propylene, polycarbonate, polyamide, photopolymer, and/or 

35 
stainless steel, but this is not required. 

The components of the adapters 100, 300, 500 may be 
formed in any suitable manner. In some cases, one or more 
components and/or parts of the adapter 100, 300, 500 may 
be formed from three-dimensional (3D) printing, molding, 40 
grinding, lathing, surfacing, and/or one or more other form­
ing and/or configuring techniques. 
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engage the actuator with the adjustable second portion 

such that actuation of the actuator about the first axis 
adjusts the position of the adjustable second portion; 
and 

disengage the actuator with the adjustable second por­
tion such that the adjustable second portion is freely 
adjustable. 

2. A one-handed syringe adapter comprising: 
a syringe holder having a fixed portion and an adjustable 

portion adjustably positioned relative to the fixed por­
tion, where the fixed portion is configured to receive a 
barrel of a syringe and the adjustable portion is con­
figured to receive a plunger of the syringe; 

an actuator selectively actuated with a palmar flexion 
movement of one or more digits of a user's hand to 
adjust a position of the adjustable portion of the syringe 
holder relative to the fixed portion of the syringe holder 
while two or more digits of the user's hand engage the 
syringe adapter; and 

a gear system secured relative to the syringe holder, the 
gear system is in communication with the actuator and 
the adjustable portion of the syringe holder to adjust the 
adjustable portion relative to the fixed portion in 
response to actuation of the actuator; and 

wherein the gear system comprises: 
a rack with teeth, the rack is secured relative to the 

adjustable portion of the syringe holder and the 
adjustable portion of the syringe holder is configured 
to adjust with respect to the fixed portion of the 
syringe holder in response to movement of the rack; 

a driven pinion configured to engage the teeth of the 
rack and move the rack in response to movement of 
the driven pinion; 

a ratchet system configured to drive the driven pinion; 
a drive pinion in communication with the ratchet sys­

tem; 
a drive gear in communication with the drive pinion; 

and 
wherein the drive gear rotates in response to actuation 

of the actuator to drive the driven pinion and adjust 
the adjustable portion of the syringe holder. 

3. The adapter of claim 2, wherein the actuator is con­
figured to be in a loaded position in response to movement 
of the actuator in a first direction and the actuator is 
configured to be in an actuated position in response to 
movement of the actuator in a second direction. 

Those skilled in the art will recognize that the present 
disclosure may be manifested in a variety of forms other 
than the specific embodiments described and contemplated 45 
herein. Accordingly, departure in form and detail may be 
made without departing from the scope and spirit of the 
present disclosure as described in the appended claims. 

4. The adapter of claim 3, wherein the movement of the 
actuator in the first direction causes an audible indication 
indicative of a distance the adjustable portion of the syringe 

50 will move in response to the movement of the actuator in the 
second direction. 

What is claimed is: 
1. A handheld syringe adapter comprising: 
a body configured to receive a syringe, wherein the body 

comprises: 
a fixed first portion; 
an adjustable second portion that is adjustable with 

respect to the fixed first portion; 
a first end portion adjacent a first end of the body; and 
a second end portion adjacent a second end of the body 

opposite the first end; 
an actuator laterally adjustable about a first axis; 
a gear system having one or more gear components 

rotatable about a second axis, the second axis is non­
parallel with the first axis, wherein actuation of the 
actuator about the first axis causes rotation of the one 

5. The adapter of claim 3, wherein the movement of the 
actuator in the first direction causes a tactile indication 
indicative of a distance the adjustable portion of the syringe 

55 will move in response to the movement of the actuator in the 
second direction. 

60 

6. The adapter of claim 2, wherein the actuator is con-
figured to rotate about an axis. 

7. The adapter of claim 2, further comprising: 
a first grip portion; 
a second grip portion and 
wherein the first grip portion and the second grip portion 

are: 

or more gear components about the second axis and 65 

adjusts a position of the adjustable second portion; and 

fixed relative to the fixed portion of the syringe holder; 
and 

configured to receive the two or more digits of the 
user's hand. a selector configured to: 



US 10,842,941 B2 
35 

8. The adapter of claim 7, wherein the actuator is laterally 
offset, longitudinally offset, or both laterally offset and 
longitudinally offset from the first grip portion and the 
second grip portion. 

9. The adapter of claim 2, further comprising: 
a housing covering at least part of the gear system; and 
a locking element configured to releasably engage the 

housing to secure the syringe at least partially within 
the housing. 

10. The adapter of claim 2, wherein the ratchet system is 10 

reversible. 
11. The adapter of claim 2, further comprising: 
a selector configured to selectively engage and disengage 

the actuator with the driven pinion. 
12. A handheld syringe adapter comprising: 
a body configured to receive a syringe, wherein the body 

comprises: 
a fixed first portion; 

15 

an adjustable second portion that is adjustable along a 
first axis with respect to the fixed first portion; 20 

a first end portion adjacent a first end of the body; and 
a second end portion adjacent a second end of the body 

opposite the first end; 
an actuator laterally adjustable about a second axis, the 

second axis is non-parallel with the first axis; 

36 
a gear system having one or more gear components 

rotatable about a third axis, the third axis is non-parallel 
with the first axis and the second axis; and 

wherein actuation of the actuator about the second axis 
causes rotation of the one or more gear components 
about the third axis and adjusts a position of the 
adjustable second portion along the first axis. 

13. The adapter of claim 12, further comprising: 
a first grip portion adjacent the second end portion of the 

body; 
a second grip portion adjacent the second end portion of 

the body; and 
wherein the second grip portion is spaced from the first 

grip portion a distance that is configured to be greater 
than a diameter of a barrel of the syringe. 

14. The adapter of claim 12, further comprising: 
a selector configured to: 

engage the actuator with the adjustable second portion 
such that actuation of the actuator about the second 
axis adjusts the position of the adjustable second 
portion; and 

disengage the actuator with the adjustable second por­
tion such that the adjustable second portion is freely 
adjustable. 

* * * * * 


