
US 20040242953A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2004/0242953 A1 

Good (43) Pub. Date: Dec. 2, 2004 

(54) ENDOCURIETHERAPY Publication Classi?cation 

(75) Inventor: Roger Good, Plano, TX (US) (51) Int. Cl.7 ....................... .. A61M 36/12; B21F 45/00; 
B23P 17/04 

Correspondence Addreeel (52) US. Cl. ............... .. 600/7; 600/8; 140/71 R; 29/592 
VINCENT L. CARNEY LAW OFFICE 
P.o. BOX 80836 

LINCOLN, NE 68501-0836 (US) (57) ABSTRACT 

(73) 

(21) 

(22) 

(60) 

Assignee: Endotech, Inc., Spokane, WA 

Appl. No.: 10/652,231 

Filed: Aug. 29, 2003 

Related US. Application Data 

Division of application No. 09/633,437, ?led on Aug. 
7, 2000, noW Pat. No. 6,666,811, Which is a division 
of application No. 07/741,038, ?led on Aug. 6, 1991, 
noW Pat. No. 6,099,457, Which is a continuation-in 
part of application No. 07/565,714, ?led on Aug. 13, 
1990, noW Pat. No. 5,342,283. 

To provide versatile radioactive implants and methods of 
radiation therapy, plating methods such sputtering, as are 
used to coat single elements such as microspheres, Wires and 
ribbons With radioactive metals, protective layers and iden 
ti?cation layers. The resulting solid, radioactive, multilay 
ered seamless elements are implanted individually or com 
bined in intercavity applicators, With fabrics and in ribbons. 
Because they have selected half-lives and intensities, they 
provide ?exibility in treatment, permitting loW intensity or 
high intensity treatment using temporary or permanent 
implants and implants With high intensity or loW intensity or 
contoured intensity to permit different therapies. 
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ENDOCURIETHERAPY 

REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a divisional of parent applica 
tion Ser. No. 09/633,437 ?led Aug. 7, 2000, Which is a 
divisional of parent application Ser. No. 07/741,038 ?led 
Aug. 6, 1991, noW U.S. Pat. No. 6,099,457, Which is a 
continuation-in-part application of US. application Ser. No. 
07/565,714 for ENDOCURIETHERAPY ?led by Roger R. 
Good on Aug. 13, 1990, noW U.S. Pat. No. 5,342,283. 

BACKGROUND OF THE INVENTION 

[0002] This invention relates to radioactive implants, 
methods of making them and methods of using them. 

[0003] It is knoWn to use external beam supervoltage or 
megavoltage conventional fractionated radiation therapy to 
treat subclinical microscopic metastases in surgically undis 
turbed lymph node chains and to steriliZe the postoperative 
tumor bed after the tumor is grossly excised. The uses of 
external beam radiation techniques have a disadvantage that 
they are not able to safely treat solid tumors because the 
solid tumors require an intensity of radiation that is harmful 
to the surrounding normal tissue. 

[0004] It is also knoWn to implant radioactive sources 
directly into solid tumors for the destruction of the tumors in 
a therapy referred to as brachytherapy (short-range therapy). 
This therapy permits the application of larger doses of 
radiation. 

[0005] In the prior art brachytherapy, the sources are 
generally implanted for short periods of time and generally 
are sources of high radiation intensity. For example, radium 
needles and iridium-192 ribbons have been implanted into 
tumors (interstitial brachytherapy) or radium-226 capsules 
and cesium-137 capsules have been placed into body cavi 
ties such as the uterus (intracavitary brachytherapy). 

[0006] The prior art interstitial brachytherapy treatment 
using radium needles has several disadvantages, such as for 
example: (1) dosimetry is dif?cult and imprecise; (2) local 
failures are caused, mainly by the large siZe of the radium 
needles (approximately the siZe of a lumber nail); (3) it is 
dif?cult to implant an adequate number of the needles 
uniformly throughout a tumor to produce homogeneous 
irradiation because they are large sources; and (4) the 
needles can only be left in place temporarily, and must be 
surgically removed. 

[0007] It is knoWn to implant iodine seeds temporarily or 
permanently. The prior art iodine seed consists of the 
radionuclide adsorbed onto a carrier Which is placed into a 
metal tube that is Welded shut. It has the disadvantages of: 
(1) being relatively large to be safely implanted in large 
numbers in the human body; and (2) due to its construction, 
producing inhomogeneous radiation. 

[0008] The prior art iridium seeds in ribbon consist of 
solid iridium Wire cut into pieces and placed in plastic 
tubing, Which is then implanted into accessible tissues 
temporarily for several days. These seeds Work Well, but 
because they must be removed, their application is limited to 
a feW accessible body sites. Also, they only come in one 
energy. 
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[0009] The prior art radium-226 intracavitary sources and 
cesium sources consist of metal cylinders containing radium 
salts or cesium. They have several disadvantages, such as for 
example: (1) dosimetry is dif?cult and imprecise; (2) they 
are bulky and dif?cult to use; (3) it is dif?cult to implant or 
otherWise insert an adequate number of the cylinders in the 
proper locations to produce homogeneous irradiation 
because they are large sources; (4) the cylinders can only be 
left in place temporarily, and under some circumstances, 
must be surgically removed; and (5) general anesthesia is 
required to dilate the cervix suf?ciently to place a source in 
the uterus. 

[0010] The applications of brachytherapy are still severely 
limited by the unavailability of a Wide range of implantable 
radioactive sources that have a Wide range of gamma 
energies (radiation energy is related to the volume irradi 
ated) and varying half-lives (radionuclide half-life affects 
tumor dose rate, radiobiology, and normal tissue effects). 
Also the limited number of sources currently available are 
still physically unsatisfactory in their construction. There are 
feW loW energy limited lifetime radioactive seeds such as 
gold-198 and iodine-125 seeds that may be permanently 
implanted into solid cancers. 

[0011] It is also knoWn to apply heat to tumors by implant 
ing metals that may be heated by radio frequency radiation 
and to move heatable or radioactive members about mag 
netically for positioning them Without excessive surgery. 
This is especially signi?cant in the treatment of highly 
vascular tumors. The existing hyperthermia radio frequency 
treatment is not Well adapted for easy combination With 
endocurietherapy. 

SUMMARY OF THE INVENTION 

[0012] Accordingly, it is an object of the invention to 
provide novel radioactive implants. 

[0013] It is a still further object of the invention to provide 
a novel electron-producing beta-seed. 

[0014] It is a still further object of the invention to provide 
a perfectly spherical tantalum, tungsten, gold, platinum 
casing or compound tungsten carbide, tantalum carbide 
casing over a radioactive microspherical substrate When the 
radioactive material produces high energy gamma rays. 

[0015] It is a still further object of the invention to provide 
a perfectly spherical titanium, hafnium or Zirconium metal 
casing or a compound casing of titanium carbide, titanium 
nitride, titanium conbonitride, hafnium nitride or Zirconium 
nitride over a radioactive microspherical substrate When the 
radioactive material produces loW energy gamma rays. 

[0016] It is a still further object of the invention to provide 
a perfectly spherical diamond casing over a radioactive 
microsphere When the radioactive material produces beta 
rays. 

[0017] It is still further object of the invention to produce 
a novel loW-energy permanent multilayered radioactive 
microsphere. 
[0018] It is a still further object of the invention to provide 
a novel tissue-compatible (absorbable and non-absorbable) 
surgical fabric that contains multiple radioactive seeds to 
facilitate rapid implantation of a large number of radioactive 
seeds. 
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[0019] It is a still further object of the invention to provide 
a novel ribbon containing multiple loW energy permanent 
multilayered radioactive microspheres. 

[0020] It is a still further object of the invention to provide 
a novel multilayered loW energy permanent or temporary 
radioactive Wire that may be permanently or temporarily 
implanted into human tissues and that safely delivers loW 
energy. 

[0021] It is a still further object of the invention to provide 
a novel implant that safely delivers energy at levels less than 
or equal to 100 KeV average gamma energy to tumors at a 
loW rate in less than 130 days to produce tumoricidal 
radiation doses that are 2.3 to 5.7 times higher than the 
maXimum doses permissible With reasonable safety by mod 
ern megavoltage external beam radiation therapy tech 
niques. 

[0022] It is a still further object of this invention to 
produce a radioactive seed Which has the clinical result of 
reducing the complication rate of treatment While increasing 
the local cure rate by alloWing safe delivery of very high 
radiation doses to solid human tumors. 

[0023] It is still further object of the invention to produce 
an improved radioactive seed, ribbon containing multiple 
seeds, or radioactive Wire Which may be permanently 
implanted into human tissues and safely deliver high energy 
(greater than 100 KeV average gamma energy) tumor irra 
diation at an average dose rate less than 1.50 Gy/hour 
(Gray/hour-one Gray is equal to 100 rad) in less than 15 to 
20 days. 

[0024] It is a still further object of the invention to provide 
a novel technique for making an improved radioactive seed, 
seed ribbon, or radioactive Wire Which may be temporarily 
implanted into human tissues by after-loading tubes or by 
implanting interstial needles. 

[0025] It is a still further object of the invention to produce 
a novel multilayered radioactive microsphere, ribbon micro 
sphere, or multilayered radioactive Wire, Which emits elec 
trons or beta particles and have casings Which are substan 
tially transparent to electrons. 

[0026] It is a still further object of the invention to provide 
a radioactive seed having a shape that is spherical rather than 
cylindrical to make it less likely to jam in an auto-feeding 
tissue implantation gun. 

[0027] It is a still further object of the invention to increase 
the clinical utility and safety of the radioactive seed by 
making it signi?cantly smaller in diameter to permit tissue 
implantation With thinner gauge needles. 

[0028] It is a still further object of the invention to improve 
upon the uniformity of the radioactive coat used in radio 
active seed production. 

[0029] It is a still further object of the invention to produce 
a radioactive seed Which contains multiple coats Which have 
specialiZed purposes. 

[0030] It is a still further object of the invention to produce 
a radioactive seed Which contains a diffusion barrier coat 
over the radionuclide layer. 

[0031] It is a still further object of the invention to produce 
a radioactive seed Which contains a coat that enables visu 
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aliZation of the seed in tissue such as by magnetic resonance 
imaging (NMR, MR) or X-ray or single positron resonance 
(SPECT) or positron emitting tomography (PET) or the like. 

[0032] It is a still further object of the invention to produce 
radioactive seeds that contain different magnetic resonance 
imaging marker coat to enable separate individual identi? 
cation of one type of seed from another type of seed When 
seeds containing different radionuclides are implanted into 
the same tumor. 

[0033] It is a still further object of the invention to produce 
an outermost seed coat Which reduces friction, adds coloring 
for seed type identi?cation, increases hardness and durabil 
ity, and increases tissue compatibility and corrosion resis 
tance. 

[0034] It is a still further object of the invention to produce 
a more miniaturiZed intracavitary source that may be placed 
into the uterus Without endocervical dilation or into the 
bladder With minimal trauma to the urethra and is available 
in a Wide range of energies and isotopes. 

[0035] It is a still further object of the invention to provide 
a radioactive seed that can be raised to a selected tempera 
ture by remotely radiated energy for hyperthermia. 

[0036] It is a still further object of the invention to provide 
a radioactive seed that can be moved by remotely originated 
radiant energy. 

[0037] It is a further object of the invention to provide 
novel techniques for manufacturing radioactive implants. 

[0038] It is a still further object of the invention to provide 
techniques for manufacture of radioactive seeds containing 
a Wide variety of radionuclides With different energies and 
half-lives. 

[0039] It is a still further object of the invention to provide 
techniques for manufacturing a Wide variety of radio-nu 
clides including those useful for permanent implantation 
into human tissues, those useful for temporary removable 
interstitial needle or ribbon implantation into human tissues, 
and those useful for temporary intracavitary irradiation. 

[0040] It is a, still further object of the invention to mass 
manufacture microspherical seeds less than 0.40 millimeter 
in diameter that may contain a therapeutic amount of radio 
activity, a hard tissue-compatible protective coat, and sev 
eral special purpose coats. 

[0041] It is a still further object of the invention to provide 
a novel technique for manufacture of multiple radioactive 
seeds connected by a ribbon or Wire to facilitate rapid 
implantation of multiple seeds. 

[0042] It is still further object of the invention to provide 
a novel technique for manufacture of multilayered radioac 
tive Wires that contain a Wide variety of different radionu 
clides for use in temporary removable tumor implants. 

[0043] It is a still further object of the invention to 
manufacture a novel small-diameter (less than one millime 
ter) high-activity intracavitary source using any of a variety 
of different radionuclides. 

[0044] It is a still further object of the invention to present 
a novel method for incorporation of a radionuclide into a 
seed during manufacture of the seed. 


















































































































































