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SYSTEMS AND METHODS FOR TREATING 
SUPERFICIAL VENOUS MALFORMATIONS LIKE 

SPIDERVENS 

RELATED APPLICATION 

0001. This application is a continuation-in-part of co 
pending U.S. patent application Ser. No. 1 1/446,800, filed 
Jun. 5, 2006 and entitled “Systems and Methods for Treating 
Superficial Venous Malformations Like Spider Veins.” 
which claims the benefit of U.S. Provisional Patent Appli 
cation Ser. No. 60/796,656, filed May 2, 2006, and entitled 
“Systems and Methods for Treating Superficial Venous 
Malformations Like Spider Veins,” which are both incorpo 
rated herein by reference. 

BACKGROUND OF THE INVENTION 

0002. As the large group of so-called baby-boomers 
advances in age, there are increasing demands for effective, 
non-invasive treatment of vascular diseases or dysfunctions 
affecting the vascular system. There are also increasing 
demands for non-invasive cosmetic Surgery to repair con 
ditions that have vascular origins. 
0003 For example, spider veins result from various dys 
functions in the veins. Veins carry oxygen-poor blood from 
the body back to the heart. 
0004 Spider veins can be caused by the backup of blood, 
when one-way flap valves in veins become weak, causing 
blood to collect in veins. Spider veins can also arise due to 
other causes, e.g., hormone changes, inherited factors, and 
exposure to the sun. Spider veins are often red or blue and 
close to the surface of the skin. They can look like tree 
branches or spider webs with their short jagged lines. Spider 
veins can be found on the legs and face. They can cover 
either a very Small or very large area of skin. 
0005 Sclerotherapy is a common treatment for spider 
veins. Sclerotherapy involves the injection of a solution into 
the vein that causes the vein walls to swell, stick together, 
and seal shut. This stops the flow of blood and the vein turns 
into scar tissue. Microsclerotherapy uses special Solutions 
and injection techniques that can increase the Success rate 
for removal of smaller spider veins. Sclerotherapy involves 
tedious, hard to learn injection techniques. It can lead to side 
effects like stinging or painful cramps where the injection 
was made, or temporary red raised patches of skin, or skin 
sores, or bruises. The treated vein can also become inflamed 
or develop lumps of clotted blood. Applying heat and taking 
aspirin or antibiotics can relieve inflammation. Lumps of 
coagulated blood can be drained. 
0006 Laser surgery can be used to treat larger spider 
veins in the legs. Laser Surgery sends very strong bursts of 
light onto the vein, which makes the vein slowly fade and 
disappear. Laser Surgery is more appealing to Some patients 
because it does not use needles or incisions. Still, when the 
laser hits the skin, the patient can feel a heat sensation that 
can be quite painful. Laser Surgery can cause redness or 
Swelling of the skin, and can cause burns and Scars. Depend 
ing on the severity of the veins, two to five treatments (15 
to 20 minutes each) are generally needed to remove spider 
veins in the legs. Moreover, for spider veins larger than 3 
mm, laser therapy is not very practical. Furthermore, the 
capital cost for purchasing trans-dermal lasers can be quite 
high, making the treatment relatively costly. 
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0007. There is need for devices, systems, methods, and 
protocols that provide minimally invasive, cost effective, 
and patient-friendly Surgical and/or cosmetic Surgical treat 
ment of Superficial venous malformations, such as e.g., in 
the treatment of spider veins. There is also a need for 
devices, systems, methods, and protocols that provide mini 
mally invasive, cost effective, and patient-friendly treatment 
of diseases or dysfunctions in any region of the body that can 
be readily accessed by treatment agents carried by blood; 
e.g., cancers like breast and prostrate cancer, ear, nose, and 
throat conditions; periodontal disease; and diseases of the 
eye. 

SUMMARY OF THE INVENTION 

0008. The invention provides devices, systems, methods, 
and protocols that provide minimally invasive, cost effec 
tive, and patient-friendly Surgical and/or cosmetic Surgical 
treatment of Superficial venous malformations, e.g., spider 
W1S. 

0009. The invention also provides devices, systems, 
methods, and protocols that provide minimally invasive, 
cost effective, and patient-friendly Surgical treatment of 
diseases or dysfunctions in regions of the body that can be 
readily accessed by treatment agents carried by blood; e.g., 
cancers like breast and prostrate cancer, ear, nose, and throat 
conditions; periodontal disease; and diseases of the eye. 

0010. According to one aspect of the invention, the 
devices, systems and methods distribute a reactive agent at, 
in, or near an inner wall of a vein. The reactive agent is 
characterized in that it can be controllably activated by the 
application of a prescribed form of energy. The devices, 
systems, and methods activate the reactive agent by apply 
ing the prescribed form of energy to activate the reactive 
agent. The activation of the agent causes localized injury to 
the inner wall of the vein. The prescribed form of energy can 
comprise, e.g., electromagnetic radiation, and, more particu 
larly, light energy. 

0011. According to another aspect of the invention, the 
devices, systems, and methods distribute a light-reactive 
agent at, in, or near an inner wall of a vein. The devices, 
systems, and methods activate the light-reactive agent by 
applying light energy at a wavelength that activates the 
light-reactive agent to cause localized injury to the inner 
wall of the vein. The light energy is desirably non-thermal 
and is generated by a low Voltage photoactivation device, 
comprising, e.g., one or more light-emitting diodes. In one 
embodiment, the light-reactive agent comprises LS11 (Tal 
aporfin Sodium) that is administered intravenously. In 
another embodiment, the light-reactive agent comprises 
verteporfin that is administered intravenously. Devices, sys 
tems, and methods that incorporate this aspect of the inven 
tion can treat Superficial venous disease, like spider veins. 

0012. The devices, systems, and methods improve the 
quality of patient care. The devices, systems, and methods 
eliminate side effects Such as bruising, burning, and skin 
discoloration. The devices, systems, and methods do not 
require tedious, hard to learn injection techniques. They do 
not require high cost trans-dermal lasers. The devices, 
systems, and method are usable by a large group of practi 
tioners, such as dermatologists, phlebologists, vascular Sur 
geons, and interventional radiologists. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0013 FIG. 1 is a perspective view of a system of devices 
for treating a Superficial venous disease, such as spider veins 
using a light-reactive agent, the agent being Suited for 
intravenous injection. 
0014 FIG. 2 is a perspective view of the system shown 
in FIG. 1 packaged as a kit, with directions for using the 
devices to treat a Superficial venous disease. 
0015 FIGS. 3A and 3B are side section views, taken 
generally alone line 3-3 in FIG. 1, showing alternative 
embodiments of the internal components of a photoactiva 
tion device that forms a part of the system shown in FIG. 1. 
0016 FIGS. 4 to 14 show a representative method of 
using a system like that shown in FIG. 1 to treat Spider veins. 
0017 FIG. 15 shows an alternative embodiment of a 
Source of a light-reactive agent usable with the system 
shown in FIG. 1, the agent being in tablet or capsule form, 
for oral ingestion. 
0018 FIG. 16 shows an alternative embodiment of a 
Source of a light-reactive agent usable with the system 
shown in FIG. 1, the agent being in cream form for topical 
application. 

0019 FIG. 17 shows an alternative embodiment of a 
Source of a light-reactive agent usable with the system 
shown in FIG. 1, the agent being in a band aid form for 
topical application. 

0020 FIGS. 18A, 18B, and 18C show alternative 
embodiments of a photoactivation device that can form a 
part of the system shown in FIG. 1. 
0021 FIGS. 19 and 20 show the treatment of ears of New 
Zealand White Rabbits by injecting into the superficial 
venous anatomy light-reactive agent LS11 (Talaporfin 
Sodium) in doses selected to approximate a human dose, and 
thereafter exposing the Superficial venous anatomy to light 
at a wavelength of 664 nm in doses ranging from 8 to 12 
minutes. 

0022 FIG. 21 shows visible alterations in the superficial 
venous anatomy of a rabbit ear treated as shown in FIGS. 19 
and 20 due to shrinkage of vein dimensions. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0023 Although the disclosure hereof is detailed and 
exact to enable-those skilled in the art to practice the 
invention, the physical embodiments herein disclosed 
merely exemplify the invention which may be embodied in 
other specific structures. While the preferred embodiment 
has been described, the details may be changed without 
departing from the invention, which is defined by the claims. 
0024. The systems, methods, and devices disclosed 
herein are directed to the distribution of a selected reactive 
agent at, in, or near an inner wall of a vein. The selected 
reactive agent is characterized in that it can be reliably and 
controllably activating in situ by the application of a pre 
scribed form of energy. Once distributed to the targeted site, 
the reactive agent can be activated in situ by applying the 
prescribed form of energy. The activation of the reactive 
agent, causes localized injury to the inner wall of the vein. 
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The prescribed form of energy can comprise, e.g., electro 
magnetic radiation, and, more particularly, electromagnetic 
radiation in the wavelength spectrum comprising light 
energy. The devices and system, and their associated meth 
ods of use, are particularly well Suited for treating Superficial 
venous diseases, such as spider veins. 
0025 FIG. 1 shows representative devices that together 
comprise a system 10 for treating a vascular disease or a 
dysfunction affecting the vascular system using light-reac 
tive agents, i.e., reactive agents that are activated by light 
energy. The devices and system 10, and their associated 
methods of use, using light-reactive agents are particularly 
well Suited for treating Superficial venous diseases, such as 
spider veins. For this reason, the devices and system 10, and 
their associated methods of use will be described in this 
COInteXt. 

0026 Still, it should be appreciated that the disclosed 
devices and system 10, and their associated methods of use 
are applicable for use in treating other diseases or dysfunc 
tions elsewhere in the body that are not necessarily related 
to spider veins or their cause, but are nevertheless capable of 
treatment by light-reactive agents carried by blood. Other 
conditions that can be treated by light reactive agents using 
the system 10 or a form of the system 10 include cancer, e.g., 
breast or prostrate cancer; conditions of the ear, nose, or 
throat; periodontal disease; and conditions of the eye or sight 
(ophthalmology). 

0027. As FIG. 1 shows, the system 10 includes at least 
one source 12 of a selected light reactive agent 14. The 
Source 12 can be provided in various forms. For example, as 
shown in FIG. 1, the source 12 can comprise a conventional 
vial 16 containing the light reactive agent 14 in Solution 
suited for intravenous injection. Alternatively, the source 12 
can comprise the light reactive agent 14 packaged with a 
carrier in tablet or capsule form for oral ingestion; or 
incorporated into a cream that can be applied topically to the 
skin. 

0028. The light reactive agent 14 can comprise any 
light-reactive drug suited for photodynamic therapy (PDT). 
PDT is a treatment that uses an agent or drug, also called a 
photosensitizer or photosensitizing agent, and light energy 
of a particular selected wavelength. The photosensitizers, 
which are inert by themselves, bind to proteins found in 
blood, e.g., lipoproteins. The proteins act as carriers, trans 
porting the photosensitizers to cells targeted for treatment. 
When exposed to light of the particular wavelength (which 
varies according to the photosensitizer), the photosensitizer 
reacts with oxygen. The reaction transforms the oxygen into 
singlet oxygen and free radicals. The singlet oxygen and free 
radicals disrupt normal cellular functions and cause cell 
death. 

0029. The light reactive agent 14 can be selected among 
a group of photosensitizers, depending upon type and loca 
tion of tissue being treated, as well as the mode contem 
plated for its introduction into body tissue. Each photosen 
sitizer is activated by light of a specific wavelength. This 
wavelength determines how far the light can travel into the 
body. Thus, the physician can select a specific photosensi 
tizer and wavelength(s) of light to treat different areas of the 
body. 
0030 The photosensitizer selected desirably possesses all 
or some of the following clinically relevant criteria: a 
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commercially available pure chemical; low dark toxicity but 
strong photocytotoxicity; good selectivity toward target 
cells; long-wavelength absorbing; rapid removal from the 
body; and ease of administration through various routes. 
0031 Candidate photosensitizers include, but are not 
limited, to: PHOTOFRINR (Porfimer sodium-AXcan 
Pharma, Inc.): FOSCANR) (temoporfin, meta-tetrahydrox 
yphenylchlorin, mTHPC Biolitec AG); VISUDYNE(R) 
(verteporfin, benzoporphyrin derivative monoacid ring A, 
BPD-MA Novartis Pharmaceuticals); LEVULANR) 
(5-aminolevulinic acid, ALA DUSA Pharmaceuticals, 
Inc.); METVIX(R) (methyl aminolevulinate, MLA or 
M-ALA-Photocure, ASA); HPPH (2-1-hexy-loxyethyl-2- 
devinyl pyropheophorbide-a, PHOTOCCHLOR Rosewell 
Park Cancer Institute); motexaf in lutetium (MLu, lute 
tium(III) texaphyrin, LU-TEX, ANTRIN Pharmaceuticals 
Inc.); Npe6 (mono-L-aspartyl chlorine e6, taporfin Sodium, 
talaporfin, LS11—Light Science Oncology Inc., Sno 
qualmie, Wash.); and SnET2 (tin ethyl etiopurpurin, Sn 
etiopurpurin, rostaporfin, PHOTREX Miravant Medical 
Technologies). 
0032. In use, whatever the form, the selected light reac 
tive agent 14 is administered by the system 10 for delivery 
to a targeted tissue treatment site at, in, or near an inner wall 
of a vein. In the context of the illustrated embodiment, the 
targeted tissue site is a Sub-dermal region where one or more 
spider veins are present (this is shown FIG. 4 and will be 
described in greater detail later). 
0033. The form for administration will depend upon the 
form of the source 12. The light reactive agent 14 can be 
provided in tablet or capsule form 54 (see FIG. 15), which 
can be ingested orally for absorption by the GI tract for 
systemic distribution by blood to the targeted tissue treat 
ment site. The tablet or capsule form 54 can incorporate time 
release features. The tablet or capsule form 54 can also be in 
the form of an ionosphere to accelerate systemic distribu 
tion. 

0034. Alternatively, the light reactive agent 14 can be 
incorporated into a cream form 56 (see FIG. 16), and the 
light reactive agent 14 can be applied topically for percu 
taneous absorption by the skin to the targeted tissue treat 
ment site. The cream form 56 can be applied on exterior skin 
(e.g., an arm or a leg) or applied within the oral cavity (e.g., 
by swabbing the gums). The cream form 56 can also 
incorporate time release features. The cream form 56 can be 
driven transdermally with the use of ultrasound, or can 
incorporate dimethyl sulfoxide (DMSO) or aloe cream or 
similar agent to accelerate transdermal delivery. 
0035 Alternatively, the light reactive agent 14 can be 
incorporated onto a platform form 58 (see FIG. 17), such as, 
e.g., a band aid member placed on an exterior skin Surface, 
or as a sub-lingual tab placed on or under the tongue. The 
light reactive agent 14 can also be applied by pricking the 
skin. 

0036. It has been discovered that an injectable form of 
Talaporfin Sodium available from Light Sciences Oncol 
ogy, Inc as LS11—can be intravenously administered to 
effectively treat spider veins using the system 10 shown in 
FIG. 1. Therefore, FIG. 1 shows the light reactive agent 14 
in solution in the vial 16. 

0037 Talaporfin Sodium, together with a special array of 
light emitting diodes (LEDs), has been tested by Light 
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Sciences Oncology, Inc. in both preclinical and human 
clinical trials in the United States, Europe and Japan, and has 
shown efficacy in treating cancer (Solid tumors). LS11 
material can be activated by Shining a LED array at a 
particular wavelength (664 nm) by a light source 12 into the 
affected area of tissue. 

0038. It has also been discovered that an injectable form 
of the porphyrin-based photosensitizer called verteporfin— 
commercially available from QLT, Inc. as VISUDYNE(R) 
material (verteporfin for injection)—can be intravenously 
administered to effectively treat spider veins using the 
system 10 shown in FIG. 1. Therefore, FIG. 1 shows the 
light reactive agent 14 in solution in the vial 16. 
0039) VISUDYNE(R) material has been used, together 
with a special laser light, to treat abnormal blood vessel 
formation in the eye, called age-related macular degenera 
tion (AMD) (which, if untreated, can lead to loss of eye 
sight). VISUDYNER) material can be activated by shining a 
pre-calculated dose of light at a particular wavelength (689 
nm) by a low-energy laser or light Source 12 into the affected 
area of tissue. 

0040. In the context of the illustrated embodiment, where 
the source 12 comprises an injectable solution of the light 
reactive agent 14, the device takes the form of a conven 
tional hand-held syringe 18. The syringe 18 draws the light 
reactive agent 14 in solution from the vial 16 (as shown in 
FIG. 6) and injects the photodynamic material in solution 
into the vascular system for transport by the blood flow to 
the targeted tissue site (as shown in FIG. 7). The injection 
site can be locally to tissue in the region to be treated, or 
directly into a vein or artery serving the region. Instead of a 
handheld syringe 18, the administration device can take the 
form of a conventional intravenous (IV) delivery catheter or 
set coupled to a syringe or other intravenous delivery device 
or pump. 

0041 As FIG. 1 also shows, the system 10 includes a 
photoactivation device 20. The photoactivation device 20 
includes one or more light sources 22 (see FIG. 3). The light 
Sources 22 have a wavelength or a range of wavelengths. 
The photoactivation device 20 also includes means for 
controlling the intensity or a range of intensities, spot size or 
a range of spot sizes, and other operating characteristics of 
the light Sources 22 that are conducive to activation the light 
reactive agent 14 in a desired manner. Desirably, the pho 
toactivation device 20 comprises non-thermal light energy 
generated by a low-voltage source (not greater than 12 
Volts). 
0042. The photoactivation device 20 can take various 
forms, depending upon nature, location, and size of the 
targeted tissue region. The photoactivation device 20 can, 
e.g., be mounted on an adjustable frame that is located above 
or below the targeted tissue region of an individual. The 
photoactive device may, alternatively, deliver light through 
fiber optic cables (e.g., quartz fiber optic cables) and the like 
to areas inside the body. For example, a fiber optic cable can 
be inserted through an endoscope into a targeted internal 
tissue region (e.g., within a vessel or hollow organ) to treat 
a dysfunction. Alternatively, the photoactivation device 20 
may comprise a portable light source that applies light to 
Surface tissue. 

0043. The light sources 22 can comprise, e.g., lasers, 
fluorescent, or incandescent lights. The light Sources 22 can 
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also comprise light emitting diodes (LEDs). LED's can 
generate high energy light of desired wavelengths and can be 
assembled in a range of geometry and sizes. 
0044) When the reactive agent is activated by another 
wavelength within the spectrum of electromagnetic energy, 
e.g., infrared and ultraviolet light, or X-rays and gamma 
rays, the source of activating energy comprises a source of 
the electromagnetic radiation having the other prescribed 
wavelength. 

0045. In one representative embodiment (see FIGS. 1 and 
3A/3B), the photoactivation device 20 is sized and config 
ured to be held and manipulated in a single hand, so that it 
can be wanded or waved to apply light percutaneously to a 
tissue region where the spider vein or veins are located. 
0046) In this embodiment (see FIGS. 3A and 3B), the 
photoactivation device 20 includes a low-energy light Source 
22 carried within a housing 24. The housing 24 comprises a 
handle end 26 and a light transmitting end 28. The handle 
end 26 is sized and configured to be conveniently gripped by 
a practitioner. 

0047. The handle end 26 encloses a control circuit 30 
coupled to a self-contained low Voltage (i.e., no more than 
12 volts), DC power source 32, such as a battery. The battery 
32 is desirably rechargeable, e.g., by a plug-in connector 
(not shown), or, alternatively, the battery 32 can be config 
ured to be removed and replaced through a lift-off cover 
(also not shown). The handle end 26 includes an on-off 
switch 34, which activates the control circuit 30. 

0.048. The light source 22 comprises one or more light 
emitters 36, which are carried within the housing 24 for 
transmitting light from the light transmitting end 28 of the 
housing 24. The light emitters 36 are coupled to the control 
circuit 30. 

0049. In use, light can be applied to the skin in a tissue 
region where the spider vein or veins are located by holding 
the light transmitting end 28 of the housing 24 out of direct 
Surface contact with the skin. Alternatively, light can be 
applied to the skin in a tissue region where the spider vein 
or veins are located by placing the light transmitting end 28 
of the housing 24 in direct Surface contact with the skin. 
With direct surface contact between the skin and the light 
transmitting end 28, reflectance toward the operator is 
minimized. With direct surface contact between the skin and 
the light transmitting end 28, the skin acts as a light guide, 
allowing output flux to be maximized without localized 
heating. 

0050. The light emitters 36 can be, e.g., light emitting 
diodes (LEDs), emitting light in the wave-length(s) that 
activates the light reactive agent 14. The light emitting 
diodes of a single photoactivation device 20 can be condi 
tioned to deliver multiple wavelengths, so that the photoac 
tivation device 20 can provide a universal platform for 
different light reactive agents 14. In the illustrated embodi 
ment, where the light reactive agent 14 is LS11, at least one 
of the wavelengths is 664 nm. Where the light reactive agent 
14 is verteporfin, at least one of the wavelengths is 689 nm. 
In this arrangement, the control circuit 30 may comprise a 
printed circuit board on which the LEDs are mounted. 
0051. The light emitters 36 can be arranged in an array 
sized and configured to focus at common point. Small micro 
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lenses (not shown) may be used to improve focus and adjust 
the focal distance. In the embodiment illustrated in FIG. 3A, 
the light emitters 36 are oriented to focus at a reflecting 
device 38 carried within the light transmitting end 28. The 
reflecting device 38 reflects the light from the light emitters 
36 -out a portal 40 on the light transmitting end 28. The 
reflecting device 38 may comprise, e.g., a surface mirror or 
a prism. The common focal point for all the light emitters 36 
may be slightly short of the reflecting device 38 or slightly 
beyond the reflecting device 38, so that the light from the 
reflecting device mirror will spread to cover an area, or spot 
size, beyond the portal 40. The reflecting device 38 may be 
made adjustable to change the spot size during use. 
0052. Desirably, for ease of handling, the portal 40 is 
oriented at an angle to the main axis of the housing 24. 
preferably at about 90°. If desired, the light transmitting end 
28 could be mounted for pivoting through a range of angles 
relative to the main axis, and/or for rotation about the main 
axis, to permit virtually infinite alignment of the emitted 
light path with the targeted tissue treatment site. 
0053 Alternatively, as shown in FIG. 3B, the light 
emitters 36 can comprise an array of light emitting diodes 
carried in the portal 40, for applying diffused light directly 
from the portal 40 without use of a reflecting device. 
0054 As FIG. 1 shows, a removable transparent cover 42 
can be provided to cover light transmitting end 28 during 
use. The cover 42 can comprise, e.g., plastic film encircled 
with an elastic material. The materials is selected to be 
Substantially transparent to the wavelength of the light 
emitted. Following use for a given individual, the cover 42 
can be removed and discarded, and replaced with a new 
cover for the next individual. 

0055. In another representative embodiment (see FIGS. 
18A, 18B, and 18C), the photoactivation device 20 includes 
a carrier or platform 60 that is sized and configured to be 
placed upon Surface tissue overlaying the treatment site. In 
this arrangement, the light emitters 36 comprise light emit 
ting diodes, which can be arranged in various patterns on the 
platform 36. 
0056 By way of example, as shown in FIG. 18A, the 
pattern of light emitters 36 can comprise a single linear or 
curvilinear array; or as shown in FIG. 18B, the pattern of 
light emitters 36 can comprise a square or rectilinear array; 
or as shown in FIG. 18C, the pattern of light emitters 36 can 
comprise a circle or oval array. The pattern can include 
linear or curvilinear or ZigZag or symmetric or asymmetric 
arrays of light emitters 36, depending upon the topology of 
the targeted tissue region. The carrier 60 may also be shaped 
to conform to the topology. 
0057 The carrier 60 may include one or more handles 64 
and/or straps 66 (see FIG. 18C), to facilitate stabilization 
and fixation of the carrier 60 at the targeted tissue treatment 
site. A power cord 70 supplies power to the light emitters 36, 
which can be either from a battery source or a conventional 
110 VAC Source. 

0058 As before stated, the pattern of light emitters 36 on 
the carrier 60 emit light in the wave-length(s) that activates 
the light reactive agent 14. The light emitters 36 can be 
conditioned to deliver multiple wavelengths, so that the 
photoactivation device 20 can provide a universal platform 
for different light reactive agents 14. In the illustrated 
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embodiment, where the light reactive agent 14 is LS11, at 
least one of the wavelengths is 664 nm. Where the light 
reactive agent 14 is verteporfin, at least one of the wave 
lengths is 689 nm. In this arrangement, the control circuit 30 
may comprise a printed circuit board on which the LEDs 
are mounted. 

0059. As FIG. 2 shows, the various components of the 
system 10 as just described can be consolidated for use in a 
functional kit 44. The kit 44 can take various forms. In the 
illustrated embodiment, the kit 44 comprises a sterile, 
wrapped assembly including an interior tray 46 made, e.g., 
from die cut cardboard, plastic sheet, or thermo-formed 
plastic material, which hold the contents. The kit 44 also 
preferably includes directions 48 for using the contents of 
the kit 44 to carry out a desired procedure. 
0060. In the illustrated embodiment, every component of 
the system 10 is contained within the kit 44. Of course, 
various components can be provided in separate packaging. 
In this arrangement, the directions 48 still instruct use of the 
various components separately provided as a system 10. 
0061 The directions 48 can, of course vary. The direc 
tions may be physically present in the kit 44, but can also be 
supplied separately. The directions 48 can be embodied in 
separate instruction manuals, or in video or audio tapes, 
CD’s, and DVD’s. The instructions for use can also be 
available through an internet web page. The directions 48 
instruct the practitioner how to use the system 10 to carry out 
the intended therapeutic treatment. The directions 48 incor 
porate a method of treatment using the system 10. 
0062 FIGS. 4 to 14 show a representative method of 
using the system 10 shown in FIG. 1 to treat a vascular 
condition Such as spider veins, which the directions 48 can 
express in part or in its entirety. As FIG. 4 shows, the method 
identifies a site where the targeted condition exists, i.e., 
where the spider veins are present. This site is called the 
targeted treatment site 50. The spider veins are usually easily 
identifiable by a trained practitioner. They are often red or 
blue and close to the surface of the skin. They possess 
branches or “spider webs' with short jagged lines. Spider 
veins can be found on the legs and face. They can cover 
either a very Small or very large area of skin. 
0063. In the illustrated embodiment, the light reactive 
agent 14 is to be administered intravenously. In this arrange 
ment, an appropriate injection site 52 is identified, as shown 
in FIG. 5. The injection site 52 is where a selected light 
reactive agent 14 will administered intravenously by the 
system 10 for delivery to the targeted treatment site 50. 
Desirably, the injection site 52 offers venous access at a 
distance from the targeted treatment site 50 in an upstream 
blood flow direction (i.e., the injection site 52 is farther from 
the heart than the treatment site 50). In this manner, the light 
reactive agent 14, when injected intravenously, is allowed to 
become systemic and will be conveyed by venous blood 
flow toward the heart to the targeted treatment site 50. 
0064. As FIG. 6 shows, the method prepares the light 
reactive agent 14 for introduction. In the illustrated embodi 
ment, prescribed Volume of the light reactive agent 14 is 
drawn into the syringe 18. The volume to be injected in 
dependent upon the therapeutic dose that is prescribed, 
which is, in turn, dependent upon the concentration of the 
light reactive agent 14 in Solution, as well as the morphology 
of the targeted treatment site 50. 
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0065 Typically, VISUDYNE(R) material is commercially 
reconstituted in Saline or glucose solution at desired con 
centration of about verteporfin 2 mg/mL. At this concentra 
tion, a typical dose for a spider vein region can be in the 
order of 1 cc to 5 cc, but this dosage will of course depend 
upon the physiology of the individual, including the size and 
depth of the target treatment site 50, the skin type of the 
individual, and the body size of the individual. The dosage 
can be determined by clinical study by physical measure 
ments and titration, or can be selected empirically based 
upon general anatomic considerations, or a combination of 
these and other considerations. 

0066. As FIG. 7 shows, the method injects the light 
reactive agent 14 intravenously at the injection site 52. In the 
illustrated embodiment, the syringe 18 needle injects 
directly into a vein. An IV catheter may be used, through 
which the light reactive agent 14 is injected by Syringe or 
other suitable IV pumping device. 
0067. The rate of delivery is dependent upon the nature 
and dosage of the light reactive agent 14 as well as the 
physiology of the individual being treated. It is desirable to 
avoid discomfort to the individual, and the rate of delivery 
selected has this as its primary objective. 

0068. It is believed that, given the concentration and 
volume of the VISUDYNER) material being injected in the 
illustrated embodiment, an injection period of 20 to 30 
seconds is acceptable. 

0069. A period of time desirably occurs after injection (as 
the clocks C in FIGS. 7 and 8 indicate), to allow the light 
reactive agent 14 to become systemic. As FIG. 9 shows, 
verteporfin V, once injected, attaches to lipoproteins LP in 
the plasma. The lipoproteins LP carry the verteporin V to the 
targeted treatment site 50, as FIG. 10 shows. This exposes 
endothelium of the spider veins to the verteporin V carried 
by the lipoproteins LP. 

0070 The optimal time period to allow systemic distri 
bution of the light reactive agent 14 in this manner to the 
targeted treatment site 50 following injection can be deter 
mined by clinical study by physical measurements, or can be 
selected empirically based upon general anatomic consider 
ations, or a combination of these and other considerations. 

0071. As FIG. 11 shows, after allowing a selected time 
period after injection to pass, the method operates the 
photoactivation device 20 to apply light having prescribed 
characteristics to the targeted treatment site 50. These pre 
scribed characteristics include the wavelength and may also 
include, but are not necessarily limited to, a desired inten 
sity, a desired spot size, and a desired duration of exposure. 
The wavelength will depend upon the light reactive agent 14 
selected. The intensity, spot size, and duration of exposure of 
the applied light will depend upon the physiology of the 
individual being treated and the operating parameters of the 
system 10, e.g., upon the size of the treatment site 50; the 
depth of the treatment site 50; the skin type of the individual; 
the body size of the individual; the distance between the 
light transmitting end 28 of the housing 24 and the skin 
Surface; the time of exposure; and the pattern of applying the 
light. Optimal operating characteristics for the photoactiva 
tion device 20 can be determined by clinical study by 
physical measurements, or can be selected empirically based 
upon general anatomic considerations, or a combination of 
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these and other considerations. The photoactivation device 
20 can apply light either without making direct contact with 
the skin or by making direct contact with the skin. 
0072. As FIG. 12 shows, once verteporfin is activated by 
light in the presence of oxygen, highly reactive, short-lived 
singlet oxygen and reactive oxygen radicals are generated. 
The singlet oxygen and reactive oxygen radicals cause local 
damage to inner wall or endothelium of the veins. Cells 
outside of contact with the activated verteporfin, however, 
are left unaffected. 

0.073 Treatment by the system 10 and method just 
described intentionally causes injury to the inner vein walls. 
By controlling the clinically parameters above described 
(i.e., the dosage, delivery time and rate, operating conditions 
of the photoactivation device 20, etc.) the nature of the 
injury can be tightly controlled and localized. 
0074 The initial injury to the vein wall evokes a healing 
process (see FIG. 13). During the healing process, the vein 
heals shut over time. The healing results in shrinkage of the 
spider vein, and eventually, complete obliteration of the 
spider veins in the targeted region, as FIG. 14 shows. 

EXAMPLE 

0075. The superficial venous anatomy of the ears of New 
Zealand White Rabbits were treated by injecting light 
reactive agent LS11 (Talaporfin Sodium) in doses selected to 
approximate a human dose, and thereafter exposing the 
superficial venous anatomy to light at a wavelength of 664 
nm in dose periods ranging from 8 to 12 minutes. Visible 
alterations in the Superficial venous anatomy due to shrink 
age of veins in the treated regions were observed. 
0076 New Zealand Rabbits were chosen because of their 
large ears having easily identifiable Superficial venous 
anatomy (as FIG. 19 shows). A total of twelve rabbits were 
treated. Each rabbit (weighing approximately six pounds) 
was intravaneously sedated for approximately 25 minutes 
using Ketamine and secured to a treatment table before 
being treated. The ears were shaved clean of hair and skin 
prepped with alcohol. 
0077 LS11 (Talaporfin Sodium, from Light Sciences 
Oncology, Inc.) was selected as the light reactive agent 14. 
As FIG. 19 shows, the LS11 was administered intravenously 
by a syringe 18 and an IV administration line 68 into the 
superficial venous anatomy of one ear of each rabbit (the 
other ear serving as the Control). Different doses of LS11 (at 
a concentration of 0.125 mg per cc) were administered to 
different rabbits, at 0.25 mg/kg: 0.50 mg/kg, 1.0 mg/kg; and 
1.5 mg/kg, respectively. The doses were selected to approxi 
mate a human dose of 3 mg/ml to 10 mg/ml (a dose of 0.2 
to 0.5 mg/kg). 
0078. The doses were administered to each rabbit's ear 
intravenously in a slow bolus method over a period of 5 
minutes. After a pre-selected delay often minutes following 
the injection, a light-applying carrier 60 of the type shown 
in FIG. 18A (with a linear array of three LED's) was laid on 
the head of the rabbit over the treated ear, which was held 
tight against the carrier (see FIG. 20). The light emitters 36 
were operated at a wavelength of 664 nm. The power source 
was standard 110 V AC current. 

0079 For each LS11 dose, three different light doses 8 
minutes, 10 minutes, and 12 minutes—were applied. Twelve 
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rabbits were treated according to the protocol (four different 
LS11 doses at three different light doses). 
0080. At the conclusion of the light exposure, the treated 
ear was coated with aluminum oxide cream and a photo 
graph taken. 
0081 FIG. 21 is a drawing based upon a representative 
photograph of a control ear (Control) and a treated ear 
(Treated) of one of the treated rabbits. FIG. 21 allows a 
side-by-side comparison between the Superficial venous 
anatomy of a control ear and a treated ear (LS11 dose: 1.5 
mg/kg: Light Dose: 8 min of 664 nm light). FIG. 21 
demonstrates that treatment with the light-reactive agent 
LS11 (Talaporfin Sodium) in the manner described can serve 
to visibly alter the Superficial venous anatomy, due to 
shrinkage of veins in the targeted region. 
0082 It should be appreciated that the devices, systems, 
methods, and protocols that have been described can provide 
minimally invasive, cost effective, and patient-friendly treat 
ment of diseases or dysfunctions in all regions of the body 
that can be readily accessed by treatment agents carried by 
blood; e.g., cancers like breast and prostrate cancer, ear, 
nose, and throat conditions; periodontal disease; and dis 
eases of the eye. 
0083. The foregoing is considered as illustrative only of 
the principles of the invention. Furthermore, since numerous 
modifications and changes will readily occur to those skilled 
in the art, it is not desired to limit the invention to the exact 
construction and operation shown and described. While the 
preferred embodiment has been described, the details may 
be changed without departing from the invention, which is 
defined by the claims. 

I/we claim: 
1. A method for treating a spider vein comprising 
providing a reactive agent that is controllably activated by 

the application of a prescribed form of energy, 
distributing the reactive agent at, in, or near an inner wall 

of a spider vein, and activating the reactive agent by 
applying the prescribed form of energy that activates 
the reactive agent in situ to cause localized injury to the 
inner wall of the spider vein. 

2. A method according to claim 1 
wherein the prescribed form of energy comprises electro 

magnetic radiation. 
3. A method according to claim 1 
wherein the prescribed form of energy comprises light 

energy. 
4. A method for treating a spider vein comprising 
providing a light-reactive agent, 

distributing the light-reactive agent at, in, or near an inner 
wall of a spider vein, and 

activating the light-reactive agent by applying light 
energy having a wavelength that activates the light 
reactive agent to cause localized injury to the inner wall 
of the spider vein. 

5. A method according to claim 4 
wherein the light-reactive agent comprises verteporfin. 
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6. A method according to claim 4 
wherein the light-reactive agent comprises talaporfin 

Sodium. 
7. A method according to claim 4 
wherein the light-reactive agent is distributed by intrave 

nous injection. 
8. A method according to claim 4 
wherein the light-reactive agent is distributed by inges 

tion. 
9. A method according to claim 4 
wherein the light-reactive agent is distributed by topical 

application. 
10. A method according to claim 9 
wherein the light-reactive agent is topically applied to 

exterior skin tissue. 
11. A method according to claim 10 
wherein the light-reactive agent is carried on a band aid 
member applied to skin tissue. 

12. A method according to claim 9 
wherein the light-reactive agent is topically applied to 

tissue within an oral cavity. 
13. A method according to claim 9 
wherein the light-reactive agent is applied by pricking 

tissue. 
14. A method according to claim 4 
wherein the light-reactive agent includes a time release 

component. 
15. A method according to claim 4 
wherein distribution of the light-reactive agent includes 

application of ultrasound. 
16. A method according to claim 4 
wherein distribution of the light-reactive agent includes 

use of dimethyl sulfoxide or aloe cream. 
17. A method according to claim 4 
wherein the light energy comprises light from at least one 

light emitting diode. 
18. A method according to claim 4 
wherein the light energy is applied by a hand-held pho 

toactivation device. 
19. A method according to claim 18 
wherein the photoactivation device is battery powered. 
20. A method according to claim 4 
wherein light energy is applied by an array of light 

emitters. 
21. A method according to claim 20 
wherein at least one of the light emitters comprises a light 

emitting diode. 
22. A method according to claim 4 
wherein light energy is applied by an array of light emitter 

carried by a platform. 
23. A method according to claim 22 
wherein the platform is sized and configured to be manu 

ally placed in contact with a tissue region. 
24. A method according to claim 4 
wherein light energy is applied via a fiber optic cable. 
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25. A method according to claim 24 
wherein the fiber optic cable includes quartz. 
26. A method according to claim 24 
wherein the light energy comprises fluorescent light. 
27. A method according to claim 24 
wherein the light energy comprises incandescent light. 
28. A method according to claim 4 
wherein the light energy comprises laser. 
29. A system comprising 
a reactive agent that is controllably activated by the 

application of a prescribed form of energy, 
a device operating to emit the prescribed form of energy 

that activates the reactive agent, and 
directions for using the reactive agent and the device to 

treat a spider vein condition. 
30. A system comprising 
a light-reactive agent, 
a photoactivation device operating to emit light at a 

wavelength that activates the light-reactive agent, and 
directions for using the light-reactive agent and the pho 

toactivation device to treat a spider vein condition. 
31. A system according to claim 30 
wherein the light-reactive agent is verteporfin. 
32. A system according to claim 30 
wherein the light-reactive agent comprises talaporfin 

Sodium. 
33. A system according to claim 30 
wherein the photoactivating device comprises a hand-held 

light source. 
34. A system according to claim 30 
wherein the photoactivation device includes at least one 

light emitting diode. 
35. A system according to claim 30 
wherein the photoactivation device includes an array of 

light emitters. 
36. A system according to claim 35 
wherein at least one of the light emitters comprises a light 

emitting diode. 
37. A method according to claim 30 
wherein the photoactivation device includes a platform 

and an array of light emitters carried by the platform. 
38. A method according to claim 37 
wherein the platform is sized and configured to be manu 

ally placed in contact with a tissue region. 
39. A method for treating superficial venous malforma 

tions comprising 
providing a reactive agent that is controllably activated by 

the application of a prescribed form of energy, 
distributing the reactive agent at, in, or near an inner wall 

of a vein, and 
activating the reactive agent by applying the prescribed 

form of energy that activates the reactive agent in situ 
to-cause localized injury to the inner wall of the vein. 
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40. A method according to claim 39 
wherein the prescribed form of energy comprises electro 

magnetic radiation. 
41. A method according to claim 39 
wherein the prescribed form of energy comprises light 

energy. 
42. A method according to claim 39 
wherein the Superficial venous malformation comprises a 

spider vein. 
43. A system comprising 
a reactive agent that is controllably activated by the 

application of a prescribed form of energy, 
a device operating to emit the prescribed form of energy 

that activates the reactive agent, and 
directions for using the reactive agent and the device to 

treat a Superficial venous malformation. 
44. A system according to claim 43 
wherein the prescribed form of energy comprises electro 

magnetic radiation. 
45. A method according to claim 43 
wherein the prescribed form of energy comprises light 

energy. 
46. A system according to claim 43 
wherein the Superficial venous malformation comprises a 

spider vein. 
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47. A method for treating superficial venous malforma 
tions comprising 

providing a light-reactive agent, 
distributing the light-reactive agent at, in, or near an inner 

wall of a vein, and 
activating the light-reactive agent by applying light 

energy from a light emitting diode having a wavelength 
that activates the light-reactive agent to cause localized 
injury to the inner wall of the vein. 

48. A method according to claim 47 
wherein the Superficial venous malformation comprises a 

spider vein. 
49. A system comprising 
a light-reactive agent, 
is a photoactivation device comprising at least one light 

emitting diode operating to emit light at a wavelength 
that activates the light-reactive agent, and 

directions for using the light-reactive agent and the pho 
toactivation device to treat a Superficial venous mal 
formation. 

50. A system according to claim 49 
wherein the Superficial venous malformation comprises a 

spider vein. 


