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(57) ABSTRACT 

Clamps and methods are disclosed for clamping portions of 
fluid containers and displacing fluid from portions of fluid 
containers. In one embodiment, a clamp has a first jaw 
having a photopermeable main body portion and a second 
jaw. The first and second jaws are operatively associated so 
that at least one jaw, or both jaws, may be moved between 
clamped and released positions. The clamp is sized to 
receive a portion of a fluid container and displace fluid in the 
fluid container from a clamped region of the fluid container 
when the first and/or second jaw(s) are in the clamped 
position. The photopermeable main body portion(s) of the 
first and/or second jaw(s) allow some light to reach the 
clamped region of the fluid container during photoradiation 
to inactivate pathogens in the fluid. Various clamp embodi 
ments and assemblies having lock members and interlocks 
are also disclosed herein. 
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CLAMPS AND METHODS FOR DISPLACING 
FLUID FROM PORTIONS OF FLUID 

CONTAINERS 

BACKGROUND 

0001 Contamination of blood and blood components 
with infectious microorganisms or pathogens creates a seri 
ous risk for patients who receive blood or blood components 
via blood transfusions. Infectious microorganisms or patho 
gens, include, but are not limited to, viruses, bacteria, 
bacteriophages, fungi, blood transmitted parasites, and pro 
tozoa. Examples of transfusable blood or blood components 
may include whole blood, packed red blood cells, white 
blood cells, platelets, and plasma, just to name a few. To 
combat the contamination problem, blood and blood com 
ponents can be decontaminated using pathogen inactivating 
agents or photosensitizers which, when activated, inactivate 
pathogens within the blood or blood components without 
destroying the biological activity of the blood or blood 
components. 

0002 Pathogen inactivation agents which may be useful 
for decontamination include the class of photosensitizers 
known in the art to be useful for inactivating microorgan 
isms. U.S. Pat. No. 6,277.337 discloses a method and 
apparatus for inactivation of biological contaminants using 
photosensitizers and is also hereby incorporated by refer 
ence for all that it discloses. 

0003. A “photosensitizer” may be defined as any com 
pound which absorbs radiation of one or more defined 
wavelengths and Subsequently transfers the absorbed energy 
to an energy acceptor. Such photosensitizers may be acti 
vated by the application of electromagnetic spectra (e.g. 
light or photoradiation) to inactivate pathogens with which 
they may interact. Additionally, U.S. Pat. No. 6,258,577 
discloses a method and apparatus for inactivation of bio 
logical contaminants using endogenous alloxazine or isoal 
loxazine photosensitizers and is hereby incorporated by 
reference for all that it discloses. 

0004 Decontaminating blood or blood components may 
be done by mixing an effective amount of a photosensitizer 
with the fluid to be decontaminated and then exposing the 
fluid to an amount of photoradiation at an appropriate 
wavelength sufficient to activate the photosensitizer and 
allowing the activated photosensitizer to inactivate at least 
some of the pathogens contained within the fluid. The 
wavelength of light used may depend on the photosensitiz 
ing agent selected. The light source(s) may provide light in 
the visible range, the ultraviolet range, or a mixture of light 
in both the visable and ultraviolet ranges. U.S. Pat. No. 
6,843,961 discloses the reduction of contaminants in blood 
and blood products using photosensitizers and peak wave 
lengths of light and is hereby incorporated by reference for 
all that it discloses. 

0005. The fluid to be decontaminated may be flowed 
through an entry port into a photopermeable bag or fluid 
container. The term "photopermeable” means that the mate 
rial of the container is adequately transparent to photoradi 
ation of the proper wavelength for activating the photosen 
sitizer. The fluid containers may contain a number of ports 
which provide access to the interior of the container. Such 
ports are typically manufactured, at least in part, out of 
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polymeric materials, which are usually more rigid than the 
main body portion of the fluid container. 
0006 During pathogen inactivation, a portion of the fluid 
to be inactivated may become trapped or remain within one 
or more of these ports. One problem with these ports is that 
they may be constructed from a different material, or of the 
same material having a different thickness, than the main 
body portion of the fluid container, resulting in varying 
thicknesses for photopermeability. Another problem with 
these ports is that they may contain a larger Volume of fluid 
than can be inactivated by a given exposure to the photo 
radiation. Consequently, fluids trapped within these port 
paths during pathogen inactivation may still contain infec 
tious pathogens after the inactivation process is completed. 
These infectious pathogens may then reenter the otherwise 
decontaminated fluid, recontaminating the fluid. 

SUMMARY OF THE INVENTION 

0007 One embodiment of a clamp includes a first jaw 
and a second jaw. The first jaw comprises a photopermeable 
main body portion. The second jaw is operatively associated 
with the first jaw so that at least one of the first and second 
jaws can be moved between a clamped position and a 
released position. The clamp is sized to receive a portion of 
a fluid container. The clamp displaces fluid in the fluid 
container from a clamped region of the fluid container when 
the first and second jaws are in the clamped position. The 
photopermeable main body portion of the first jaw allows 
Some wavelengths of light to reach the clamped region of the 
fluid container. 

0008 Also disclosed is a method which includes: posi 
tioning a portion of a fluid container containing a fluid 
adjacent to a photopermeable main body portion of a dis 
placement device; using the displacement device to apply a 
displacing force to a portion of the fluid container to displace 
some quantity of fluid from the portion of the fluid container; 
and illuminating at least the portion of the fluid container 
with light, the light passing through the photopermeable 
main body portion of the displacement device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 Illustrative and presently preferred embodiments of 
the invention are illustrated in the drawings, in which: 
0010 FIG. 1 is a perspective view of a first embodiment 
of a clamp having lower and upper jaws in the released 
position; 

0011 FIG. 2 is a perspective view of the clamp of FIG. 
1 having lower and upper jaws in the released position; 
0012 FIG. 3 is a perspective view of the clamp of FIG. 
1 having lower and upper jaws in the clamped position; 

0013 FIG. 4 is a cross-sectional view in elevation taken 
along the lines 4-4 of FIG. 3; 
0014 FIG. 5 is a side view in elevation of a first embodi 
ment of a lock member, 
0015 FIG. 6 is a plan view of a portion of a clamp 
positioned to clamp a portion of a fluid container, 

0016 FIG. 7 is a cross-sectional view in elevation taken 
along the lines 7-7 of FIG. 6; 



US 2007/01 02858 A1 

0017 FIG. 8 is a perspective view of a second embodi 
ment of a clamp having lower and upper jaws in the released 
position; 
0018 FIG. 9 is a perspective view of the clamp of FIG. 
8 having lower and upper jaws in the clamped position; 
0019 FIG. 10 is a side view in elevation of a third 
embodiment of a clamp: 
0020 FIG. 11 is a plan view of a portion of the clamp of 
FIG. 10; 

0021 FIG. 12 is a flow chart of a method of operating a 
clamp to clamp a portion of a fluid container, 
0022 FIG. 13 is a perspective view of a fourth embodi 
ment of a clamp having lower and upper jaws in the released 
position; 

0023 FIG. 14 is a side view in elevation of a second 
embodiment of a lock member; and 
0024 FIG. 15 is a flow chart of a method of displacing 
fluid from a portion of a fluid container. 

DETAILED DESCRIPTION 

0.025 A first embodiment of a clamp 100 is shown in 
FIG. 1 and may comprise a lower jaw 102 and an upper jaw 
104. The lower jaw 102 of clamp 100 may comprise a 
photopermeable main body portion 106 and may be coupled 
to the upper jaw 104. Lower and upper jaws 102, 104 may 
comprise a rigid metallic material. Such as aluminum, for 
example, and photopermeable main body portion 106 may 
comprise a transparent material. Such as quartZ, for example. 
Additionally, clamp 100 may further comprise a lock mem 
ber 120 coupled to lower jaw 102. Lock member 120 may 
also comprise a rigid metallic material. Such as aluminum, 
for example. 
0026. In exemplary operation, the lower and upper jaws 
102, 104 may be operatively associated so that they may be 
moved between a released position 103 (shown in FIGS. 1 
& 2) and a clamped position 303 (shown in FIG. 3). If clamp 
100 further comprises lock member 120, lock member 120 
may be operatively associated with the lower and upper jaws 
102, 104 and may be moved between an unlocked position 
105 (shown in FIG. 1) and a locked position 305 (shown in 
FIG. 3). Lock member 120 may be operated to move at least 
one of the lower and upper jaws 102, 104 toward clamped 
position 303 (shown in FIG. 3) as lock member 120 is 
moved toward locked position 305 (shown in FIG. 3). 
0027. One exemplary use for clamp 100 is shown in 
FIGS. 6 & 7. Lower and/or upper jaw(s) 102, 104 of clamp 
100 may be operated to clamp a portion 604 of a fluid 
container 602 therebetween. Clamp 100 may be used to 
clamp portions of fluid containers, such as polymeric bags 
and other similar containers, such as those used for storing 
blood and blood components, for example. Clamp 100 may 
be operated to displace fluid 640 from a clamped region 604 
of the fluid container 602, when at least one of the lower and 
upper jaws 102, 104 are in clamped position 303 (best 
shown in FIG. 3). In another embodiment, clamp 100 may 
be operated to prevent fluid 640 from entering a clamped 
region (Such as clamped region 604). 
0028. In one exemplary use, clamp 100 may provide 
several important advantages for inactivating pathogens 
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within a clamped portion 604 of a fluid container 602, such 
as within a port path 608 of fluid container 602. Specifically, 
clamp 100 may displace some amount of fluid 640 from 
clamped region 604 and create a minimized fluid depth 642 
(best shown in FIG. 7) within the clamped region 604 
sufficient to allow activation of photosensitizer molecules 
via photoradiation (i.e. inactivation of pathogens) within 
clamped region 604 of fluid container 602. Creating a 
minimized fluid depth 642 within a clamped region 604 
flattens the clamped region 604, leaving a thinner layer of 
fluid therein, so that photoradiation of the clamped region 
604 can be done with a lower energy of light, increasing 
energy per unit of Volume. 
0029. Having generally described one embodiment of 
clamp 100 and how it may be operated to clamp a portion 
604 of a fluid container 602, as well as some of its features 
and advantages, several different embodiments will now be 
described in detail. The structural features of different 
embodiments of clamps will first be described herein, fol 
lowed by exemplary operation of those clamps. 
0030 The lower and upper jaws 102.104 may be con 
structed in a number of different ways and may comprise any 
number of different sizes and shapes, some of which will be 
described herein. Additionally, lower and upper jaws 102, 
104 may or may not be comprised of similar materials, 
having similar sizes and shapes, but are shown in FIGS. 1-3 
as similar only for simplicity of illustration herein. Lower 
and upper jaws 102, 104 will now be described in detail, 
respectively. 

0031. In one exemplary embodiment, as shown in FIG. 1, 
lower jaw 102 may comprise a rigid frame 116 having an 
opening therein. The opening within frame 116 may be sized 
to receive a photopermeable main body portion 106, which 
will be described in more detail below. Frame 116 of the 
lower jaw 102 may comprise any suitably rigid material, 
such as aluminum or steel, for example. Frame 116 of lower 
jaw 102 may have an approximately rectangular shape, as 
shown in FIG. 1, and may have an elongated end portion 
(also shown as 116 in FIG. 1), which may be used to couple 
lower jaw 102 to upper jaw 104, as will be described in more 
detail below. 

0032 Lower jaw 102 may further comprise a slot 112, 
mounting tabs 150, 152, holes 154 & 156, 158 & 160, and 
a sensor 140, as shown in FIG.1. Lower jaw 102 may have 
a slot 112 sized for receiving a lock member 120, which will 
be described in more detail below. Lower jaw 102 may also 
comprise mounting tabs 150, 152 for coupling the lower jaw 
102 with a work surface (not shown). Additionally, lower 
jaw 102 may also comprise holes 154 & 156, 158 & 160 to 
allow the lower jaw 102 to be secured to a predetermined 
location on a work Surface. In one exemplary embodiment, 
as shown in FIGS. 1-3, the holes 154 & 156, 158 & 160 may 
be positioned within the mounting tabs 150, 152. 
0033 Lower jaw 102 may further comprise a sensor 140, 
which may comprise any of a wide range of devices now 
known in the art or that may be developed in the future that 
are or will be suitable for use in this particular application. 
Consequently, the present invention should not be regarded 
as limited to any particular type of sensor 140. However, by 
way of example, in one embodiment, sensor 140 may 
comprise an electrical switch that is closed when the lower 
and upper jaws 102, 104 are in the clamped position 303 
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(shown in FIG. 3). In another exemplary embodiment, 
sensor 140 may comprise any type of mechanical sensor 
which senses when the lower and upper jaws 102, 104 are 
in the clamped position 303. 
0034. With reference now to upper jaw 104, upper jaw 
104 may also comprise a rigid frame 118 having an opening 
therein. The opening may be sized to receive a photoper 
meable main body portion 108, which will be described in 
more detail below. Frame 118 of the upper jaw 104 may 
comprise any suitably rigid material. Such as aluminum or 
steel, for example. Frame 118 of upper jaw 104 may also 
have an approximately rectangular shape, as shown in FIGS. 
1 & 3, and may or may not have a size and shape approxi 
mately equal to those of lower jaw 102. 
0035 Upper jaw 104 may also comprise an elongated end 
portion (also shown as 118 in FIGS. 1 & 3). Elongated end 
portion 118 may further comprise an angular portion (also 
shown as 118, best shown in FIG. 1) which may be used to 
couple upper jaw 104 to lower jaw 102. Upper jaw 104 may 
also comprise a rigid pin 126 protruding from one of the 
sides of frame 118, as shown in FIG.1. Pin 126 is positioned 
on upper jaw 104 formating with lock member 120, as will 
be described in further detail below. 

003.6 Lower and upper jaws 102,104 may both comprise 
openings sized to receive rigid photopermeable main body 
portions 106, 108 therein. In one embodiment, photoperme 
able main body portions 106, 108 may be suitably rigid to 
clamp an object securely therebetween. The photopermeable 
main body portions 106, 108 may comprise any suitable 
photopermeable material which is adequately transparent to 
a desired type of photoradiation, illumination, or light. 
0037 Exemplary photopermeable materials for use as 
photopermeable main body portions 106, 108 may include, 
but are not limited to, quartz, glass, polycarbonate, polysty 
rene, polyvinyl chloride, polyolefin, or any other rigid 
transparent material. In one exemplary embodiment, if pho 
toradiation at ultraviolet wavelengths is desired, it will be 
important that the photopermeable main body portions 106, 
108 be comprised of a photopermeable material which is 
Suitably transparent to ultraviolet wavelengths of light. 
0038. In another exemplary embodiment, only one of the 
lower and upper jaws 102, 104 may comprise a photoper 
meable body portion 106, 108. For example, in some 
instances, it may be desirable or necessary to only illuminate 
the object clamped between the lower and upper jaws 102. 
104 from one side (i.e. either through photopermeable main 
body portion 106 or 108). In this exemplary embodiment, if 
illumination is desired or necessary from only one side, then 
only one of the lower and upper jaws 102, 104 may comprise 
a photopermeable main body portion 106 and/or 108. 
0039) Depending upon the use and design of lower and 
upper jaws 102,104, the lower and upper jaws 102, 104 may 
optionally be constructed entirely of the photopermeable 
material itself. Alternatively, the photopermeable material 
may comprise only a Smaller portion, Such as a window area, 
of the lower and/or upper jaws 102, 104. In yet another 
embodiment, the frames 116, 118 of the lower and upper 
jaws 102, 104 may surround or enclose only a few sides (i.e. 
less than all sides) of the photopermeable main body por 
tions 106, 108. 
0040. With reference now to FIG. 4, photopermeable 
main body portions 106, 108 are positioned within the 
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frames 116, 118, such that each of the photopermeable main 
body portions 106, 108 are flush within the frames 116, 118 
of the jaws 102, 104 along the clamping surfaces 402, 404, 
which are the surfaces which will clamp an object therebe 
tween. Positioning the frames 116, 118 and the photoper 
meable main body portions 106, 108 flush together along 
one Surface results in Smooth uniform clamping Surfaces 
402, 404. Clamping surfaces 402, 404 securely and uni 
formly clamp an object therebetween without undesirable 
gaps or pockets of air forming between clamping Surfaces 
402, 404 and an object clamped therebetween (e.g. improv 
ing overall clamp operation). 

0041 As shown in FIG. 4, the frames 116, 118 and the 
photopermeable main body portions 106, 108 may have 
different depths or thicknesses, but are still positioned to be 
flush together along at least one surface. Such as along 
clamping surfaces 402, 404. Specifically, photopermeable 
main body portion 106 is positioned within the frame 116 of 
the lower jaw 102, such that the frame 116 and the photo 
permeable main body portion 106 together form flush 
clamping Surface 402, resulting in a Smooth surface for 
clamping an object. Similarly, photopermeable main body 
portion 108 is positioned within the frame 118 of the upper 
jaw 104, such that the frame 118 and the photopermeable 
main body portion 108 together form flush clamping surface 
404. 

0042. As shown in FIG. 1, clamp 100 may further com 
prise a lock member 120. Lock member 120 may be 
mounted to the lower or upper jaws 102, 104, and is shown 
in FIGS. 1 & 3, as being mounted to the lower jaw 102, for 
example. In the exemplary embodiment shown in FIGS. 1 & 
2, lock member 120 may be mounted to lower jaw 102 
within slot 112 within the frame 116 of lower jaw 102. 
0043. With reference now to FIG. 5, lock member 120 
may generally comprise an elongated arm-shaped member 
120 comprised of any suitable material, such as aluminum or 
steel, for example. Lock member 120 may further comprise 
an end portion, such as handle 130, which may be easily 
grasped by a user or operator when operating lock member 
120. 

0044) Lock member 120 may further comprise a slot 128 
(shown in FIGS. 1 & 5) sized for receiving pin 126 on upper 
jaw 104, as will be described in more detail below. Slot 128 
may comprise a curved or arcuate slot having a generally 
circular curvature, as shown in FIG. 5. Lock member 120 
may further comprise an opening 124 along axis 122 for 
coupling lock member 120 with the frame 116 of the lower 
jaw 102. As shown in FIG. 5, opening 124 (along axis 122) 
may be off-center in relationship to slot 128. Specifically, 
arcuate slot 128 may comprise a slot having a generally 
circular curvature having a center of curvature which is 
displaced from the opening 124 (i.e. axis 122). 
0045. As shown in FIGS. 1-3, the lower and upper jaws 
102, 104 may be operatively associated so that at least one 
of the lower and upper jaws 102, 104 may be moved 
between a clamped position 303 (shown in FIG. 3) and a 
released position 103 (shown in FIGS. 1 & 2). The lower and 
upper jaws 102, 104 may be operably associated in any 
number of ways, such as by mechanical coupling, for 
example, as will be known by those of ordinary skill in the 
art after having become familiar with the teachings provided 
herein. 



US 2007/01 02858 A1 

0046. In one exemplary embodiment, as best shown in 
FIG. 2, the lower and upper jaws 102, 104 may be coupled 
together along end portions of frames 116, 118. The end 
portions of the frames 116, 118 may be pivotally coupled 
together, such as along a pivotaxis 202. The lower and upper 
jaws 102, 104 may be secured together along pivot axis 202 
by a pin 204 such that at least one of the jaws may be moved 
between a clamped position 303 (FIG. 3) and a released 
position 103 (FIG. 1). The pivotal coupling of lower and 
upper jaws 102, 104 along pivotaxis 202 with pin 204 is one 
means for coupling the lower and upper jaws 102, 104 such 
that at least one of the jaws 102, 104 may be moved between 
a clamped position 303 (FIG. 3) and a released position 103 
(FIGS. 1 & 2). 
0047. In one exemplary embodiment, as shown in FIG. 1, 
lower jaw 102 may remain stationary while upper jaw 104 
may be drawn toward lower jaw 102 and toward clamped 
position 303 (FIG. 3). Alternatively, upper jaw 104 may 
remain stationary while lower jaw 102 may be drawn toward 
upper jaw 104 and toward clamped position 303 (FIG. 3). In 
yet another embodiment, both the lower and upper jaws 102. 
104 may be moveable with respect to one another and both 
jaws 102, 104 may be moved together toward clamped 
position 303 (FIG. 3). 
0.048. In an alternative embodiment, the lower and upper 
jaws 102, 104 may still be operatively associated with one 
another, but one or both of the lower and upper jaws 102, 
104 may be designed to be integral with a platen or work 
surface (not shown). Clamp 100 is shown in FIG. 2 without 
lock member 120 for purposes of clearly illustrating an 
exemplary embodiment of coupling the lower and upper 
jaws 102,104, and clamp 100 (of FIG.2) may also comprise 
lock member 120, as shown in FIG. 1. 
0049. As shown in FIGS. 2 & 3, the lower and upper jaws 
102, 104 may be pivotally coupled together along axis 202 
such that the photopermeable main body portions 106, 108 
are aligned when the lower and upper jaws 102, 104 are in 
the clamped position 303 (FIG. 3). Aligning the photoper 
meable main body portions 106, 108 allows an object 
clamped therebetween to be reached by some wavelengths 
of light from both above and below the clamp 100 via the 
photopermeable main body portions 106, 108. Thus, the 
photopermeable main body portions 106, 108 are critical for 
allowing at least Some wavelengths of light to reach the 
object clamped therebetween, as will be described in more 
detail below. 

0050. With reference now to FIGS. 1 & 3, lock member 
120 may be mounted to lower jaw 102 within slot 112 so that 
it may be moved in the direction indicated by arrow 132 
between a locked position 305 (shown in FIG. 3) and an 
unlocked position 105 (shown in FIG. 1). Lock member 120 
may be mounted to the lower jaw 102 Such that it engages 
the upper jaw 104 as it is moved from the unlocked position 
105 to the locked position 305. As shown in FIG. 1, for 
example, lock member 120 may be mounted to lower jaw 
102 within slot 112 within frame 116 of lower jaw 102. Lock 
member 120 is one means for moving at least one of the 
lower and upper jaws 102, 104 between a clamped position 
303 (FIG. 3) and a released position 103 (FIG. 1). 
0051. In one exemplary embodiment, lock member 120 
may be pivotally mounted to lower jaw 102. Such as along 
pivot axis 122, by inserting a pin or other retaining mecha 
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nism into opening 124. In this embodiment, lock member 
120 may be mounted to lower jaw 102 for rotation about 
pivotaxis 122 so that it may be pivoted between an unlocked 
position 105 (FIG. 1) and a locked position 305 (FIG. 3) in 
the direction indicated by arrow 132. 
0052. In one exemplary embodiment, as shown in FIGS. 
1 & 3, lock member 120 may comprise a slot 128 which 
engages pin 126 on the upper jaw 104, as lock member 120 
is pivoted (in the direction indicated by arrow 132) from the 
unlocked position 105 (FIG. 1) to the locked position 305 
(FIG. 3). In one embodiment, the engagement of pin 126 
within slot 128 may cause lock member 120 to draw the 
upper jaw 104 toward the lower jaw 102 and toward the 
clamped position 303 (FIG. 3) as the lock member 120 is 
pivoted toward the locked position 305 (FIG. 3) in the 
direction indicated by arrow 132. 
0053. In an alternative embodiment (shown best in FIGS. 
8 & 9), the engagement of pin 126 within slot 128 may retain 
lock member 120 in the locked position 305 and may hold 
the lower and upper jaws 102, 104 in the clamped position 
305 (FIG. 3). In one embodiment (shown best in FIG. 14), 
the slot 128/1428 may have a crest 1429 therein to more 
securely retain the lock member 120/1320 in the locked 
position. In another alternative embodiment (not shown), 
lock member 120 may be designed to open at least one, or 
both, of the lower and upper jaws 102, 104 toward the 
released position 103 (FIG. 1) as the lock member 120 is 
pivoted toward the locked position 305 (FIG. 3). 
0054 As shown in FIG. 5, the slot 128 of lock member 
120 may comprise an arcuate slot 128 curved so that the 
engagement of the pin 126 in the arcuate slot 128 slideably 
draws the upper jaw 104 closer to the lower jaw 102 as the 
lock member 120 pivots toward the locked position 305 
(FIG. 3) in the direction indicated by arrow 132. Slot 128 
may have a generally circular curvature having a center of 
curvature that is displaced from the pivot axis 122, resulting 
in eccentric clamping between lower and upper jaws 102. 
104. 

0.055 An exemplary use of clamp 100 is shown in FIG. 
6, wherein an exemplary clamp assembly 600 may comprise 
a fluid container 602 having fluid 640 therein, a lower jaw 
102, and an upper jaw 104 (shown in FIG. 7). As shown in 
FIG. 6, and described above, the lower jaw 102 may 
comprise a photopermeable main body portion 106 and the 
upper jaw 104 may be operatively associated with the lower 
jaw 102 so that at least one of the lower and/or upper jaw(s) 
102, 104 may be moved together to clamp a portion 604 of 
a fluid container 602 therebetween. 

0056. The positioning of the photopermeable main body 
portions 106, 108 of the clamp 100 with respect to a portion 
of the fluid container to be clamped therebetween (such as 
portion 604) is important for allowing some wavelengths of 
light to reach the clamped portion 604 of the fluid container 
602, as shown in FIG. 6. In the embodiment shown in FIG. 
6, fluid container 602 may be positioned on a platen or work 
surface 620 and may be positioned at a predetermined 
location on the platen 620 by aligning pins 622, 624 on the 
platen 620 with holes 632, 634 provided in the welded end 
portion 626 of fluid container 602. In one embodiment, 
alignment of the holes 632, 634 in the fluid container 602 
with pins 622, 624 on the work surface 620 may also align 
a predetermined portion (such as portion(s) 604 and/or 608) 
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of the fluid container 602 with the photopermeable main 
body portions 106, 108 of the clamp 100. 
0057. In one exemplary embodiment it may be desirable 
to clamp a predetermined portion of fluid container 602, 
such as inlet port path 608, such that the inlet port path 608 
is aligned within the photopermeable main body portions 
106, 108. In this embodiment, alignment of the fluid con 
tainer 602 on work surface 620 may also align the inlet port 
path 608 of the fluid container 602 with the photopermeable 
main body portions 106, 108 of clamp 100. In one exem 
plary embodiment, fluid container 602 may be carefully 
aligned with clamp 100 to clamp only a minimal portion of 
the fluid container 602, such as only the inlet port path 608, 
to avoid over-exposing the remainder of the clamped portion 
604 of the fluid container 602 to photoradiation (which may 
destroy biological activity of the fluid 640). 
0.058 Fluid containers commonly comprise multiple port 
paths 608, 612, 614 for accessing the interior of the fluid 
container 602. As shown in FIG. 6, for example, fluid 
container 602 may comprise one inlet port path 608 and two 
outlet port paths 612, 614. Sometimes stagnant fluid con 
tained within these port paths 608, 612, 614 may pose 
several problems during pathogen inactivation. First, the 
stagnant fluid may not be adequately mixed with photosen 
sitizer for pathogen inactivation to occur. Second, the stag 
nant fluid within the port paths 608, 612, 614 may be of a 
depth and/or volume which is too great for sufficient pho 
toradiation (i.e. pathogen inactivation) to occur. Conse 
quently, fluid trapped within these port paths 608, 612, 614 
may still contain pathogens after the inactivation process is 
completed, and these pathogens may then reenter the oth 
erwise inactivated fluid 640 reinfecting the fluid 640 and 
posing health risks. 
0059) Typically, inlet port path 608 may be used for 
adding blood and/or other fluids, such as photosensitizing 
agents, to fluid container 602, while outlet port paths 612, 
614 may be used for removing fluids from fluid container 
602. After fluids 640 are added to fluid container 602, inlet 
port path 608 may be sealed off at end portion 630, such as 
by heat welding, for example, resulting in welded end 
portion 630. It is known in the art to seal off the inlet ports 
and/or outlet ports of fluid containers during use. Such as is 
done by using electromagnetic or radio frequency (RF) 
energy as disclosed in U.S. Pat. No. 5,685,875 to Hlavinka, 
which is herein incorporated by reference for all that it 
discloses. Various sorts of electromagnetic energies may be 
applied to create such seals, however, the choice of materials 
used in the inlet ports and/or outlet ports 608, 612, 614 is 
related to the chosen sealing method. 
0060. The outlet port paths 612, 614 may be used by an 
end-user of fluid container 602 wishing to remove the fluid 
640 from the fluid container 602. The user may remove fluid 
640 by breaking off break-away end portions 616, 618, 
commonly known as frangibles 616, 618, to allow fluid 640 
to flow out (e.g. usually with gravity assistance) of the outlet 
port paths 612, 614. In an embodiment having frangibles 
616, 618 covering the outlet port paths 612, 614, stagnant 
fluid within the outlet port paths 612, 614 may not be a 
problem during pathogen inactivation because the frangibles 
616, 618 may cover the outlet port paths 612, 614 to prevent 
this problem. 
0061. However, in other embodiments, such as where 
frangibles 616, 618 are absent, positioned outside the edge 
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of the fluid container 602, or are flexibly crushable (i.e. 
deformable), it may be desirable to clamp the outlet port 
paths 612, 614 as well as the inlet port path 608. Thus, clamp 
100 may be similarly used to clamp outlet port paths 612. 
614 as well as inlet port path 608. In yet another embodi 
ment, clamp 100 may be larger and may be positioned to 
clamp all of the port paths 608, 612, 614 of a fluid container 
602. In yet another embodiment, clamp 100 may be used to 
clamp an entirely different portion of a fluid container 602, 
such as a portion or area of fluid container 602 which does 
not contain any port paths, for example. 
0062). With reference now to FIGS. 6 & 7, as the lower 
and upper jaws 102, 104 are clamped together, the clamped 
region 604 will be crushed. FIG. 7 illustrates the lower and 
upper jaws 102, 104 just before they crush and deform the 
clamped region 604. Thus, FIG. 7 does not show clamped 
region 604 as being deformed, but as the lower and upper 
jaws 102, 104 are further clamped together, the clamped 
region 604 would be crushed and would be deformed (not 
shown for simplicity of illustration). 
0063. With continuing reference to FIGS. 6 & 7, as the 
lower and upper jaws 102, 104 are clamped together, fluid 
640 within inlet port path 608 will be forced out into the 
unclamped region 606 of the fluid container 602, in the 
direction indicated by arrows 610 (shown in FIG. 7). Any 
fluid 640 remaining within the inlet port path 608 may be 
minimal enough in depth 642 to be effectively photoradiated 
to activate photosensitizer molecules within inlet port path 
608 (i.e. to inactivate pathogens within the inlet port path 
608). When clamp 100 crushes and deforms inlet port path 
608 it may also flatten the inlet port path 608, resulting in a 
more uniform and/or flat Surface having a thinner layer of 
fluid 640 therein for photoradiation, which may increase 
energy per until Volume during photoradiation, increasing 
ability to activate photosensitizer molecules therein (i.e. 
increasing pathogen inactivation Success). In yet another 
embodiment, clamp 100 may be operated to prevent fluid 
640 from entering clamped region 604 (in the opposite 
direction of arrows 610). 
0064. The portion of clamp 100 illustrated in FIG. 6 is 
shown without a lock member 120, pivot axis and/or pin 
202/204, or mounting tabs 150, 152 for simplicity of illus 
tration herein, but clamp 100 may also comprise the lock 
member 120, pivot axis and/or pin 202/204, and mounting 
tabs 150, 152, as previously described above. Additionally, 
in Some exemplary embodiments, the entire fluid container 
602 may be pressed between two additional surfaces (not 
shown) during a pathogen inactivation process; however this 
is also not illustrated in FIG. 6 for simplicity of illustration. 
0065. In one exemplary embodiment a method 1200 for 
operating a clamp is disclosed and shown in FIG. 12. The 
clamp operation 1200 begins by positioning 1202 a portion 
604 of a fluid container 602, having a fluid 640 therein, 
between a lower jaw 102 comprising a photopermeable main 
body portion 106 and an upper jaw 104. As described above, 
if photoradiation from both above and below clamp 100 is 
desirable, then both the lower and upper jaws 102, 104 may 
comprise the photopermeable main body portions 106, 108 
and these portions may be aligned to position the clamped 
region 604 therebetween. Alternatively, if photoradiation 
from only one side of clamp 100 is desired, then only one of 
the jaws 102, 104 needs to have a photopermeable main 
body portion 106 or 108. 



US 2007/01 02858 A1 

0066. After positioning 1202 the fluid container 602, at 
least one of the lower and/or upper jaw(s) 102, 104 are 
moved 1204 together to displace fluid 640 from a clamped 
region 604 of the fluid container 602. In one exemplary 
embodiment, the clamped region 604 of fluid container 602 
may comprise an inlet port path 608 and an unclamped 
region 606 of the fluid container 602 may comprise the main 
body portion 606 of the fluid container 602. In this arrange 
ment, clamping the inlet port path 608 will Squeeze some 
amount of fluid 640 out of the inlet port path 608 and into 
the unclamped portion 606 of the fluid container 602, in the 
direction indicated by arrows 610 (shown in FIG. 7). 
0067. After moving the lower and upper jaws 102, 104 
together, at least the clamped region 604 of the fluid con 
tainer 602 is illuminated 1206 with light. In one exemplary 
embodiment, the entire fluid container 602 may be illumi 
nated and illumination may comprise photoradiating the 
fluid container 602 to activate a photosensitizing agent to 
inactivate pathogens. In this exemplary embodiment, the 
light or photoradiation may pass through the photoperme 
able main body portion 108 of the upper jaw 104 to 
photoradiate the inlet port path 608 within the clamped 
region 604 of the fluid container 602. 
0068 The specific wavelength of light used during pho 
toradiation may depend on the specific photosensitizing 
agent selected, as will be known by those of ordinary skill 
in the art after having become familiar with the teachings 
herein. The light or photoradiation may be provided by a 
light source (not shown), which may provide light having 
wavelengths in the visible range, the ultraviolet range, or a 
mixture of light in both the visable and ultraviolet ranges. In 
one exemplary embodiment, ultraviolet wavelengths of light 
may be used, more specifically: UVB wavelengths of light 
may be used. In some embodiments, wavelengths of light of 
approximately 450 nm may be used for photoradiating 
platelets or plasma, for example. 
0069. In another exemplary embodiment a method 1500 
for displacing fluid from a portion of a fluid container is 
disclosed and shown in FIG. 15. The method 1500 of 
displacing fluid begins by positioning 1502 a portion of a 
fluid container containing a fluid adjacent to a photoperme 
able main body portion of a displacement device. The 
displacement device may generally comprise a clamp 100 or 
may comprise a device Such as a flexible or pressure-driven 
device, such as air-filled bags having photopermeable main 
body portions therein. In one embodiment a clamp 100 may 
be operated according to method 1500 using pneumatic 
pressure to operate clamping jaws 102, 104, for example. In 
another embodiment, only one of the clamping jaws 102. 
104 may be operated via pneumatic pressure and the other 
jaw 102, 104 may remain stationary. 
0070. After positioning 1502 a portion of a fluid con 
tainer, the displacement device may be used 1504 to apply 
a displacing force to a portion of the fluid container to 
displace some quantity of fluid from the portion of the fluid 
container. After displacing some quantity of fluid from the 
portion of the fluid container, the portion of the fluid 
container may be illuminated 1506 with light. The light 
passing through the photopermeable main body portion of 
the displacement device to illuminate 1506 at least the 
portion of the fluid container. 
0071 Another exemplary embodiment of a clamp 800 is 
shown in FIGS. 8 & 9. Clamp 800 may comprise lower and 
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upper jaws 802, 804 having photopermeable main body 
portions 806, 808 sized to be received by frames 816, 818, 
as described above. FIGS. 8 & 9 have numbering corre 
sponding to FIGS. 1-3, previously described above. 
0072 Lower jaw 802 may have an approximately square 
shape while upper jaw 804 may have an approximately 
trapezoidal shape. As will be known by those of ordinary 
skill in the art after having become familiar with the teach 
ings herein, any number of geometric shapes may be used to 
construct the lower and upper jaws 802, 804. As shown in 
FIGS. 8 & 9, the lower and upper jaws 102, 104 may have 
different sizes and shapes, but the photopermeable main 
body portions 106, 108 may still be aligned in the clamped 
position 903 to clamp an object or portion of an object 
therebetween such that the object may be photoradiated 
while being clamped. 
0073 Clamp 800 may further comprise a lock member 
820 coupled to upper jaw 804. Lock member 820 may 
comprise a rigid elongated arm-shaped member having a 
slot 828 on one end. Lock member 820 may comprise any 
Suitably rigid material. Such as aluminum or steel, for 
example. Slot 828 may be cut into one end of lock member 
820 such that lock member 820 forms a hooked-portion on 
one end. The opposite end of lock member 820 may com 
prise an elongated portion which may be easily grasped and 
moved by a user. Clamp 800 may further comprise a sensor 
840, mounting tabs 850, 852, and alignment holes 854 & 
856, 858 & 860, similar to those described above with 
respect to FIGS. 1-3. 
0074) In one embodiment, as shown in FIGS. 8 & 9, for 
example, lower and upper jaws 802, 804 may be operatively 
associated Such that at least one of the lower and/or upper 
jaw(s) 102, 104 may be moved between a clamped position 
903 (FIG.9) and a released position 803 (FIG. 8). Lower and 
upper jaws 802,804 may be pivotally coupled along a pivot 
axis (not shown in FIGS. 8 & 9) such that the lower and 
upper jaws 802, 804 may be rotated between the clamped 
position 903 (FIG.9) and the released position 803 (FIG. 8), 
as described above with respect to FIGS. 1-3. 
0075). As shown in FIGS. 8 & 9, the lock member 820 
may be mounted to the upper jaw 804 so that the lock 
member 820 can be moved between a locked position 905 
(FIG. 9) and an unlocked position 805 (FIG. 8). Lock 
member 820 may be pivotally mounted to upper jaw 804 
along pivot axis 822 and coupled to upper jaw 804 via any 
suitable means, such as by hinge-pin 824. The slot 828 of the 
lock member 820 may be sized to engage a rod or pin 828 
on the lower jaw 802 as the lock member 820 is moved from 
the unlocked position 805 (FIG. 8) to the locked position 
905 (FIG.9). Lock member 820 secures the lower and upper 
jaws 802, 804 together in the clamped position 903 (FIG.9). 
Lock member 820 may comprise one means for moving at 
least one of the lower and/or upper jaw(s) 802, 804 between 
a clamped position 903 and a released position 803. 
0076 Yet another embodiment is shown and described 
with reference to FIGS. 13 & 14. Clamp 1300 may comprise 
lower and upper jaws 1302, 1304 having photopermeable 
main body portions 1306, 1308 sized to be received by 
frames 1316, 1318, as describe above. FIGS. 13 & 14 have 
numbering corresponding to FIGS. 1-3 and FIGS. 8 & 9, all 
previously described in detail above. 
0.077 As illustrated in FIGS. 13 and 14, a clamp 1300 
may be provided with an interlock system (shown generally 
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as 1300) to prevent the lock member 1320 from remaining 
in the locked position (905 shown in FIG. 9) unless a fluid 
container 602 is present and properly positioned between the 
jaws 1302, 1304 of clamp 1300. In one embodiment, inter 
lock system 1300 may comprise a small rib or crest 1429 
(best shown in FIG. 14) formed in the slot 1428 of lock 
member 1320. The rib or crest 1429 is sized and positioned 
within slot 1428 of lock member 1320 so as to engage a pin 
1326, provided on lower jaw 1302, when lock member 1320 
is in the locked position (905 shown in FIG. 9). 
0078 Interlock system (generally 1300) may also com 
prise a biasing device or spring 1370 operatively associated 
with lock member 1320 for biasing lock member 1320 to the 
unlocked position 1305 (shown in FIG. 13). If a fluid 
container 602 is absent or not properly positioned between 
the jaws 1302, 1304 of clamp 1300, the spring 1370 will 
return lock member 1320 to the unlocked position 1305. 
Accordingly, interlock system 1300 may provide a more 
positive indication to a user that the fluid container 602 is 
absent or not properly positioned between the jaws 1302, 
1304 of clamp 1300. 

0079) More specifically, if the fluid container 602 is 
absent or not properly positioned between the jaws 1302, 
1304 of clamp 1300, no opposing force (or an insufficient 
opposing force) will be provided to the jaws 1302, 1304 of 
clamp 1300 when the lock member 1320 is in the locked 
position (905 shown in FIG.9). Thus, the engagement of pin 
1326 (on jaw 1302) with the crest 1429 formed in the slot 
1428 in the lock member 1320 will be such that the pin 1326 
will not provide sufficient opposing force on the crest 1429 
to prevent the spring 1370 from returning the lock member 
1320 to the unlocked position 1305. That is, in order for lock 
member 1320 to be returned to the unlocked position 1305, 
the crest 1429 formed in slot 1428 of lock member 1320 will 
exert a force on pin 1326 that will urge at least one of the 
jaw(s) 1302, 1304 of clamp 1300 together. Thus, if the fluid 
container 602 is absent or not properly positioned between 
the jaws 1302, 1304, no opposing force, or an insufficient 
opposing force, will be provided on the jaws 1302, 1304, 
thereby allowing the spring 1370 to return lock member 
1320 to the unlocked position 1305. 

0080 However, if a fluid container 602 is properly posi 
tioned between jaws 1302, 1304 of clamp 1300, the com 
pliant material of the fluid container 602 will oppose the 
further closing of the jaws 1302, 1304,-thereby preventing 
pin 1326 from-being moved to the degree necessary to clear 
the crest 1429 of the slot 1428 and preventing spring 1370 
from returning lock member 1320 to the unlocked position 
1305. Stated another way, if the fluid container 602 is 
properly positioned between the jaws 1302, 1304 of clamp 
1300, the spring 1370 will not be able to overcome the 
cooperative engagement of the pin 1326 and the crest 1429 
and lock member 1320 will remain in the locked position 
(905 shown in FIG. 9). 
0081. The interlock system (generally 1300) may be 
provided with additional components if necessary or desired 
to enhance operation. For example, in one embodiment, 
interlock system (generally 1300) may also comprise a 
biasing device or spring 1372, operatively associated with 
the jaws 1302, 1304 of clamp 1300. The spring 1372 may be 
arranged to bias the jaws 1302, 1304 of clamp 1300 to the 
unclamped position 1303. Thus, in an operational situation 
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wherein the interlock system 1300 causes lock member 1320 
to be returned to the unlocked position 1305, the spring 1372 
will cause the jaws 1302, 1304 to move to the unclamped 
position 1303. 
0082) The unclamping 1303 of jaws 1302, 1304 of clamp 
1300 may provide an additional indication to a user that the 
fluid container 602 is absent or not properly positioned 
between jaws 1302, 1304 of clamp 1300. If such a biasing 
device or spring 1372 is provided to bias the jaws 1302, 
1304 to the unclamped position 1303, the biasing force 
should not be so great as to prevent the spring 1372 from 
returning the lock member 1320 to the unlocked position 
1305 if the fluid container 602 is absent or not properly 
positioned between the jaws 1302, 1304 of clamp 1300, in 
the manner already described. 
0083. Yet another embodiment is shown and described 
with regard to FIGS. 10 & 11. Clamp 1000 may comprise 
lower and upper jaws 102, 104 having frames 116, 118, 
which may have photopermeable main body portions 102. 
104 therein (not shown), as previously described above. 
Clamp 1000 may further comprise a lock member 1002. 
Lock member 1002 may generally comprise a rigid rectan 
gular or buckle-shaped mechanism. Lock member 1002 may 
comprise any Suitably rigid material. Such as aluminum or 
steel, and may even comprise a rigid photopermeable mate 
rial, as described above. 
0084 Clamp 1000 may further comprise ramps 1020, 
1024 mounted to the sides of the lower and upper jaws 102. 
104. The ramps 1020, 1024 may comprise any rigid mate 
rial. Such as aluminum or steel, and may even comprise a 
rigid photopermeable material, as described above. The 
ramps 1020, 1024 may provide a slideable means for oper 
ating the lock member 1002, to move the lower and upper 
jaws 102, 104 between a clamped position and a released 
position 1010. 
0085. The lower and upper jaws 102, 104 may be opera 
tively associated with one another so that they may be 
moved between a clamped position and a released position 
1010 (shown in FIG. 10). The lower and upper jaws 102, 104 
may be moveable via the lock member 1002. Lock member 
1002 may be operated to slideably draw the lower and upper 
jaws 102, 104 together as the lock member 1002 proceeds up 
the ramps 1020, 1024 and toward the locked position. Lock 
member 1002 is shown in FIG. 10 in the unlocked position 
1005 with the lower and upper jaws 102, 104 in the 
unclamped 1010 position. However, as lock member 1002 
slides up the ramps 1020, 1024 and toward the locked 
position, the lower and upper jaws 102, 104 may be slide 
ably drawn together, clamping an object therebetween. 

0086. It should be understood that various changes and 
modifications to the presently preferred embodiments 
described herein will be apparent to those of ordinary skill 
in the art after having become familiar with the teachings 
provided herein. It is foreseeable that the shape and size of 
the clamps and displacement devices, as well as the number 
of clamps and displacement devices used on one fluid 
container, and the positioning of the clamps and displace 
ment devices on the fluid container may be varied. It is also 
foreseeable that the clamps and displacement devices may 
be manufactured out of a plurality of different materials 
having a plurality of different thicknesses, including differ 
ent photopermeable materials. 
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0087 Additionally, different applications and intended 
uses for the clamps and displacement devices disclosed 
herein are also contemplated. These examples are not meant 
to be limiting, but rather are exemplary of the modifications 
that can be made without departing from the spirit and scope 
of the present invention and without diminishing its atten 
dant advantages. 
What is claimed is: 

1. A clamp, comprising: 
a first jaw comprising a photopermeable main body 

portion; and 
a second jaw operatively associated with the first jaw so 

that at least one of the first and second jaws can be 
moved between a clamped position and a released 
position, the clamp being sized to receive a portion of 
a fluid container, the clamp displacing fluid in the fluid 
container from a clamped region of the fluid container 
when the first and second jaws are in the clamped 
position, the photopermeable main body portion of the 
first jaw allowing some wavelengths of light to reach 
the clamped region of the fluid container. 

2. The clamp of claim 1, wherein the second jaw com 
prises a photopermeable main body portion. 

3. The clamp of claim 2, wherein the photopermeable 
main body portions of the first and second jaws comprise 
quartZ. 

4. The clamp of claim 1, further comprising a lock 
member mounted to the second jaw so that the lock member 
can be moved between a locked position and an unlocked 
position, the lock member engaging the first jaw and holding 
the first and second jaws in the clamped position when the 
lock member is in the locked position. 

5. The clamp of claim 4, further comprising an interlock 
operatively associated with the lock member, the interlock 
preventing the lock member from remaining in the locked 
position unless the fluid container is positioned between the 
first and second jaws. 

6. The clamp of claim 5, wherein the interlock further 
comprises a spring, the spring biasing the lock member 
toward the unlocked position when the fluid container is not 
positioned between the first and second jaws. 

7. The clamp of claim 6, wherein the lock member defines 
a slot having a crest therein and wherein the first jaw 
comprises a pin sized to be received by the slot in the lock 
member, the slot in the lock member engaging the pin on the 
first jaw as the lock member is moved toward the locked 
position, and wherein the crest in the slot retains the lock 
member in the locked position when the fluid container is 
positioned between the first and second jaws. 

8. The clamp of claim 1, wherein the first and second jaws 
are pivotally connected together along a pivot axis. 

9. The clamp of claim 8, further comprising a lock 
member mounted to the first jaw so that the lock member can 
be moved between a locked position and an unlocked 
position, the lock member engaging the second jaw as the 
lock member is moved from the unlocked position to the 
locked position, the lock member drawing the first and 
second jaws together toward the clamped position as the 
lock member is moved toward the locked position. 

10. The clamp of claim 8, further comprising a lock 
member mounted to the first jaw so that the lock member can 
be moved between a locked position and an unlocked 
position, the lock member engaging the second jaw as the 
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lock member is moved from the unlocked position to the 
locked position, the lock member drawing the second jaw 
toward the first jaw as the lock member is moved toward the 
locked position. 

11. The clamp of claim 10, wherein the lock member 
defines a slot therein and wherein the second jaw comprises 
a pin sized to be received by the slot in the lock member, the 
slot in the lock member engaging the pin on the second jaw 
as the lock member is moved toward the locked position. 

12. The clamp of claim 8, further comprising a lock 
member having a slot therein, wherein the lock member is 
mounted for rotation about a pivot axis so that the lock 
member can be pivoted between a locked position and an 
unlocked position, the slot in the lock member engaging a 
pin on the second jaw as the lock member is pivoted from 
the unlocked position to the locked position, the lock mem 
ber drawing the second jaw toward the first jaw and toward 
the clamped position as the lock member is pivoted toward 
the locked position. 

13. The clamp of claim 12, wherein the slot comprises an 
arcuate slot curved so that the engagement of the pin in the 
arcuate slot draws the second jaw closer to the first jaw as 
the lock member pivots toward the locked position; wherein 
the arcuate slot has a generally circular curvature having a 
center of curvature that is displaced from the pivot axis. 

14. The clamp of claim 1, wherein the first jaw comprises 
a frame, the frame sized to receive the photopermeable main 
body portion. 

15. The clamp of claim 1, further comprising a sensor for 
sensing when at least one of the first and second jaws are in 
the clamped position. 

16. A clamp, comprising: 
a first jaw, the first jaw comprising: 

a frame, the frame of the first jaw defining an opening 
therein; and 

a photopermeable main body portion sized to be 
received by the opening defined by the frame of the 
first jaw; 

a second jaw, the second jaw comprising: 
a frame, the frame of the second jaw defining an 

opening therein; and 
a photopermeable main body portion sized to be 

received by the opening defined by the frame of the 
second jaw; 

the frames of the first and second jaws being pivotally 
connected together so that at least one of the first and 
second jaws can be pivoted about a pivot axis between 
a clamped position and a released position; and 

a lock member operatively associated with the frames of 
the first and second jaws so that the lock member can 
be moved between an unlocked position and a locked 
position, the lock member engaging the first jaw as the 
lock member is moved from the unlocked position to 
the locked position, the lock member drawing the first 
jaw toward the second jaw and toward the clamped 
position as the lock member is moved toward the 
locked position. 

17. The clamp of claim 16, further comprising an inter 
lock operatively associated with the lock member, the inter 
lock allowing the lock member to remain in the locked 
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position and retaining the first and second jaws in the 
clamped position when a fluid container is positioned 
between the first and second jaws. 

18. The clamp of claim 16, wherein the photopermeable 
main body portions of the first and second jaws comprise 
quartZ. 

19. The clamp of claim 16, wherein the lock member 
defines a slot therein and wherein the first jaw comprises a 
pin sized to be received by the slot in the lock member, the 
slot engaging the pin on the first jaw as the lock member is 
pivoted toward the locked position. 

20. The clamp of claim 19, wherein the slot further 
comprises an arcuate slot curved so that the engagement of 
the pin in the arcuate slot draws the first jaw closer to the 
second jaw as the lock member pivots toward the locked 
position; wherein the arcuate slot has a generally circular 
curvature having a center of curvature that is displaced from 
a pivot axis. 

21. The clamp of claim 16, further comprising a sensor for 
sensing when at least one of the first and second jaws are in 
the clamped position. 

22. A clamp, comprising: 
a first jaw having a photopermeable main body portion; 
a second jaw; and 
a means for moving at least one of the first and second 

jaws between a clamped position and a released posi 
tion, wherein the means is operatively associated with 
at least one of the first and second jaws, the first and 
second jaws applying a clamping force to a portion of 
an object positioned between the first and second jaws 
when the first and second jaws are in the clamped 
position, the photopermeable main body portion of the 
first jaw allowing some wavelengths of light to reach 
the object positioned between the first and second jaws 
when the first and second jaws are in the clamped 
position. 

23. A clamp assembly, comprising: 
a fluid container containing a fluid; 
a first jaw having a photopermeable main body portion; 

and 

a second jaw operatively associated with the first jaw so 
that at least one of the first and second jaws can be 
moved between a clamped position and a released 
position, a portion of the fluid container being posi 
tioned between the first and second jaws, at least one of 
the first and second jaws applying a clamping force to 
the portion of the fluid container to displace fluid from 
a clamped region of the fluid container, the photoper 
meable main body portion of the first jaw allowing 
Some light to reach the clamped region of the fluid 
container. 
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24. The clamp assembly of claim 23, wherein the fluid 
container comprises a main body portion and an inlet port 
path for flowing fluid into the fluid container; wherein the 
inlet port path is positioned between the first and second 
jaws such that at least one of the first and second jaws 
applies a clamping force to the inlet port path to displace 
some fluid from the inlet port path to the main body portion 
of the fluid container. 

25. The clamp assembly of claim 23, further comprising 
a lock member operatively associated with the first and 
second jaws so that the lock member can be moved between 
an unlocked position and a locked position, the lock member 
engaging the first jaw as the lock member is moved from the 
unlocked position to the locked position, the lock member 
drawing the first jaw toward the second jaw and toward the 
clamped position as the lock member is moved toward the 
locked position. 

26. A method, comprising: 
positioning a portion of a fluid container containing a fluid 

between a first jaw comprising a photopermeable main 
body portion and a second jaw; 

moving at least one of the first and second jaws together 
to displace fluid from a clamped region of the fluid 
container, and 

illuminating at least the clamped region of the fluid 
container with light, the light passing through the 
photopermeable main body portion of the first jaw to 
reach the clamped region of the fluid container. 

27. The method of claim 26, wherein positioning the 
portion of the fluid container between the first jaw and the 
second jaw comprises positioning a port path of the fluid 
container between the first jaw and the second jaw. 

28. The method of claim 26, wherein illuminating at least 
the clamped region of the fluid container comprises illumi 
nating with ultraviolet light. 

29. The method of claim 26, wherein moving at least one 
of the first and second jaws together further comprises 
moving a lock member, operatively associated with the first 
and second jaws, to draw the first jaw toward the second jaw. 

30. A method, comprising: 
positioning a portion of a fluid container containing a fluid 

adjacent to a photopermeable main body portion of a 
displacement device; 

using the displacement device to apply a displacing force 
to a portion of the fluid container to displace some 
quantity of fluid from the portion of the fluid container; 
and 

illuminating at least the portion of the fluid container with 
light, the light passing through the photopermeable 
main body portion of the displacement device. 
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