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(57) ABSTRACf

An ultra-thin iridium source is used for the treatment of
cancerous tissue, particularly in areas of the 
body, such as the brain, where minimization of trauma
to adjacent 

formed ofa relatively pure iridium seed encapsulated in
the end region of a relatively pure unitary 
delivery wire. The 
irradiated to a high activity level (e.g. 10 curie) even
though having a short overall length (e.g. 10 millimeter)
and ultra-thin diameter (e.g. about 3 millimeter). The
platinum delivery wire defines a 
ultra-thin cross section of approximately 0.5 millimeter
diameter. The iridium source is formed within the uni-
tary platinum delivery wire without resort to welding
or other inherently unreliable attachment systems. De-
livery of the high activity pure iridium source to treat-
ment area is achieved using remote afterloader equip-
ment.

14 Claims, 1 DrawiDg Sheet
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for short term treatment procedures. As noted, place-
ment of these larger diameter sources results in corre-
spondingly increased damage to normal tissue.

The smallest source assemblies heretofore used have
BACKGROUND OF THE INVENTION 

The present invention relates to radiation treatment Furthermor~. known gui~e tub~ sourc~~ ~re . fabri-

of cancerous tissue internally within the human body. 
More specifically, the present invention pertains to a 

fish" or delivery wire.

high activity!high dose iridium source adapted for re- 

mote afterloader implantation in living tissue. 

In general the irradiation of tissue as a means to re- 

duce or eliminate malignancy bas been known for many 
years. The specific procedure and equipment required 

for any given treatment, however, varies according to 
numerous factors including the location of the cancer 
within the body, its level of development and spread. 
and the age and condition of the patient. 

For example, Wappler U.S. Pat. Nos. 2,322,902 and 
439,438 and Packer U.S. Pat. Nos. 3,458.365, relate to 

the. manufacture of radium and seeds" 20 tion for cancer treatment because it has a convenient

whic? may be used to treat . physicall~ im- 
plantmg the the patient's 
body. As descnbed m the Packer p~t7nt,. these Implants 
may be of low dosage, thereby faellitatmg the perma- 
nent ~plantation thereof as well as 
han~mg by. doctor~ and other ?ers~n~el dunng 

c;al
. mstallation. Th1S form of Irra~Jatlo~ treatment IS 

ltmlted to those regIOns of the 
of the seeds can be effected WIthout undue trauma to d' d' t th t 
adjacent normal tissue. 

a .Jacen 
not so energetic as to reach more remote parts of the

er own 

. .

the insertion of a radioactive source through a guide 
tube, which may be an elongate needle or catheter. The 
present invention relates generally to this 

source placement technique. 
J\JII' ': gU1d~ t~be

While the use of a guide tube (needle or catheter) 
. ~elr fab~~a~lon. Ind~um

offers relatively safe and easy access to many parts of II! 1~1 m a
the body, it is not without its 
placement of the guide tube, while less invasive than 

~ sources w~re ~ss7mbled ~Ith respectl~e de-

alternative direct surgical placement, nevertheless ean 40 
whlch 

traumatize tissue along its path of 
on of th~e Wltes, re~denng them r~dloactlve as

particularly true for treatment of, for example, brain 
tumors, where a hole to receive the guide tube must be 
drilled through the eranium and brain tissue. Any dril-
ling of brain tissue causes irreparable damage thereto 
and consequently such drilling is desirably kept to a
minimum.

Second, for low intensity radiation 
source of radiation must remain resident for extended
periods of time, often in excess of several days. As the
patient will not normally be hospitalized during this
entire extended treatment cyele, the guide tubes must be
inserted, positioned, and terminated such that the pa-
tient may undertake much of his normal daily routine.

Known indirect guide tube products typically em- 
ploy an iridium/platinum alloy of approximately 30%
iridium. These produets are often used in connection
with low 
that is, where the source 
tended durations. Known iridium alloy sources used for 60
sueh irradiation generally exhibit activity levels be-
tween about 0.5 and 25 
overall activity level thus varies as a funetion of the
length of the active region, which may be several centi.meters.) 

Alternatively, iridium/platinum alloy sources of pro-
portionately larger diameter have been fabricated to
aehieve the higher radiation activity levels necessary

...
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ULTRA-THIN HIGH DOSE IRIDIUM SOURCE
FOR REMOTE AFI'ERLOADER

The present ultra-thin iridium guide tube source
overcomes many of the above limitations by utilizing a
high activity iridium core member secured within the
end of a substantially nonradioactive delivery wire.

In accordanee with the present invention. the radio-
50 active core member is made by irradiating a natural

iridium member with thermal neutrons in a nuclear
reactor. Natural iridium is 33% iridium 
iridium 193. Iridium 191 has a substantial thermal neu-
tron cross section and captures thermal neutrons with a
substantial probability to form iridium 
radioactive with a half-life of 74 days. Iridium 193 has a
lesser thermal neutron cross section and, hence, is not so
readily made radioactive. Further, the iridium 194 that
is formed has a half-life that is very short relative to that
of iridium 192 and, hence, rapidly decays within a time
short relative to the half-life of iridium 192 to a negligi-
ble level relative to the remaining iridium 

The present invention also contemplates a more eon-
eentrated source in order that high radioaetivity may be
provided in a smaller 
member is made of relatively pure iridium rather than
the 30% iridium/platinum of the prior art. By relatively
pure iridium is meant a purity of at least about 90%,
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where the remainder is material that following the neu- 
tron irradiation becomes negligibly radioactive relative 

to the iridium 192 within a time after neutron irradiation 

short relative to the half life of iridium 
radioactive means that the energies of the radiation are 5 ~n view of an 
negligibly small relative to the radiation from iridium . to the pres~nt mvent!on

192 and the rate of disintegration is negligibly . portl?~S. shown tn axml ~ to reveal
relative to the disintegration of iridium 192. The rela. 
tively pure iridium core is aetivated in a thermal neu- and

. .

tron flux to a desired activity, which may be at least 10 10 
curies. This permits a full radiation treatment of a few 
minutes duration with a thin guide tube. The magnitude 
of the activating thermal neutron flux is not critical; 

however. it should be sufficient to achieve the desired 
degree of radioactivity well within the half.life of irid- 15 

. . . 

ium 192 lest the iridium 192 decay almost as fast as it is 
1 illustrates the high dose 

., 

ful

':-

radIoactIVe eancer treatment source 10 of the present.orme 

....... . '

. al tnC u es a fe atlVe y pure In lurn0 a .ew we s . pracuc 

.. 

. The core me;"lber IS ~abncat~d by .encapsulating ,It III 20 detail below in the end of a unitary elongate relatively
the end of a umtary dehvery wife pnor to neutron trra- 

. ' 

del

. . 

. h dlatlon. A~ ~ e e ~ery WI~ IS t en Itse ma . 
neut , It IS 1t be mad~ ~f ~aterial IS 
ne~hgtbly radloacttv~ rel~tI~e to the ~dlUm 192 ~Ithtn thirda tune a~er neu ~ trradlatlon !hat IS short rel~tIve to 25 iridium 191, whieh is aetivated in a nucleaar reactor by
the half-bfe of indium 192. This . maten~ ~hat , which has a princi-
has ~ thermal neu;~o~ capture cross section neghglble life of 74 days.
rel~tlve ~o t~at I?e very 
radlOacttve In th~ first. place. It .may be matena! that 
becom~ :~lOactlve with a half-~Ife s? ~hort relatt,,:e to 30 souree 
that of mdlUm 192 tha~ an~ , ~dlOactivlty substantm11y taining the core 
~ecays away ~hile le ';'lg mdlUm 192. It may be m~te- 
nal that ~ro:Vldes rad?~tt?n of such 
to the radla~lon from mdlum 192 as t~ have subs~tlally , high dose signifies an activity level on
no penetration and, hence, 
ical e~e~t. It may be material with 

~. 

In addltlon It must have the necessary structural quab- 
ties as to permit driving the core member through the 
guide tube and protecting it from abrasion or breakage, 
assuring the integrity of the source so that no parts 
thereof are left in a patient's body. In aecordance with , radio
the present invention, platinum has proven to have suitable properties. 

The core and delivery wire assembly made in accor- 

dance with the present invention can be and is made of 45 term, multiple day treatment process of alternative low
smaller diameter than has previously been achieved 
successfully, that is, substantially smaller than 1 millime- 
ter in diameter, preferably less than about 0.7 millime- , including the unitary delivery wire 14, within
ters. with the core member suitably smaller, preferably 
less than about 0.2 millimeters. An assembly of about 0,5 SO quired for a desired activation level depends upon the
millimeters in diameter has proven practical in reaching 
tumors in previously inaccessible regions, such as be- 

hind the eye. In such an assembly the core member was 
about 0.125 millimeters in diameter. Such ftne assem- 
blies may be formed by inserting a larger diameter core 55 
member in a uniform larger diameter 
along its axis and drawing the desired diameter. 

There are no welds or other junctions of unprediet- 

able quality to break when urging the present ultra-nar- 60 its 
row source through tight radius curves. The narrow 
diametef of the present delivery wire, in addition to its 

suitability for minimum tissue damage ultra-fine guide a. shielded enclosure or "safe" when not in use. Due to
tube insertion, is more flexible and 
adapted for treatment procedures requiring a convo- 65 dIed by doctors or other personnel, and, therefore. pa-
luted catheter routing. 

These and other aspects and advantages of the inven- 

tion will be further apparent from the following detailed 
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serves to reposition the souree remotely from the safe to 

the site of treatment within the patient and, thereafter, 

to withdraw and replace the source in the safe. 
Referring again to FIG. 1, a relatively pure iridium 

core suitable for a 10 curie activation intensity ean ad- 5 
vantageously be formed of narrow diameter and 

suitable overall length. Specifically, the iridium core 12 
is preferably about 0. 125 millimeters in diameter and 
about 10 millimeters in length. A longer iridium core, 

e.g. , 20 millimeters, would advantageously reduce the thin radiation source assem-
number of discrete positions or steps required for any 
given treatment session. Iridium . cores in excess of one 
centimeter, however, encounter manufacturing limita- 

tions. Further it is often desirable to more nearly ap- thin guide tube by a remote con-
proximate a point source, although at least about 5 milli- 
meters is preferred. 

The iridium core 12 is fabricated in the end of a plati- 

Dum delivery wire 14, preferably spaced inwardly about 
I millimeter from the distal end 16 thereof. Platinum is 

preferred by reason of its mechanical strength and flexi- 20 
bility as well as its relatively short radioaetive half-life 
upon thermal neutron irradiation (about 14 
its relatively low thermal neutron capture eross seetion. 

Unlike the prior art stainless steel delivery wires, plati- 

num wire, when exposed to thermal neutron flux, is 
substantially nonradioactive relative to the irradiated 

iridiJ.lm in a time short relative to the half-life of iridium 
192. The wire is made of relatively pure platinum in the life of iridium 192.
sense that any other elements present do not weaken the thin radiation source assem-
structural properties of the platinum and when exposed 30 bly 
to thermal neutron flux are substantially nonradioactive 
relative to irradiated iridiation in a time short relative to 

the half-life of iridium 192. 
The platinum delivery wire may be of any convenient 

length .consistent with the surgical proeedures contem- 35 bly for 
plated and with the requirements of the remote after- 

loader equipment with which the iridium source is in- 

tended to be used. A typical length is 2.1 meters. thin guide tube by a remote con-
As previously noted, one of the principal objectives 

of the present invention is to provide a high dose irid- 40 
ium source of the 

connection, the platinum wire 14 of the present source 
is made less than 1 millimeter and preferably about 0. diameter at the treatment end; and
millimeter in diameter. Although delivery wires of nar. 

rower diameter are contemplated, the present 0.5 milli- 45 
meter system represents a praeticallower dimensional 
limit in view of present manufacturing technology. 

The source assembly 10 may be fabricated by conven- 
tional mechanical or laser drilling techniques whereby a , the materials of said iridium core
hole to receive the iridium core 12 is drilled in the distal SO member and elongate unitary delivery wire other
cnd of the platinum wire 14. However. in view of the 
extremely small diameter of the present source and, 
further, the difficulty in working with pure iridium, it is 

preferred to fabricate the present source by a drawing life of iridium 192.
process whereby the iridium is thin radiation source assem-
platinum wire and drawn to the desired smaller diame- ter. 5 millimeters in diameter at

It will be appreciated that the above described source 
10 provides for the rapid nonresident treatment of can- thin radiation source assem-
ccrous tissue through the incorporation of a physically 60 bly according 
small, high aetivity pure iridium source into a platinum 
delivery wire of correspondingly narrow diameter. In 

this manner, access to and treatment of cancer tissue in thin radiation source assem-
remote and sensitive regions of the body may be ef- 
fected through the use of extremely fine 
catheters or other guide tubes with a minimum of dam- 
age to surrounding normal thin guide tube by a remote con-
appreciated that the present source is integral, that is, a 
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an elongate unitary delivery wire having a treatment life ofend; and 
a relatively pure iridium core member encapsulated ~h activity~ ultra-thin ~adia~ion so~ce assem-

within the treatment end of the said elongate uni- accordmg to cl 9 whe~eJn said. rel~tlvely pure

tary delivery wire, said relatively pure iridium core 5 

. . , . . . 

nulllmeters m member bemg radIOactIVe from 

. .

ultIg ac IVI ~mbled 
nve1y pure mdi?m core .member by therm~~ ~eu- 
trons, the matenaIs of wd relatively pure mdlum 
core member and elongate unitary delivery wire 

other than iridium being substantially nonradjoac- 
tive relative to the activity of iridium 
iridium core member within a time after said itradi- 

ation short relative to the half-life of iridium 192. thin guide tube by a remote con-
7. A high activity, tdtra-thin radiation source assem- 

bly according to claim 6 wherein said elongate unitary pure platmum elongate: uDltar
r dehvery

delivery wire is about 0.5 millimeters in diameter at least at the treatment end. . unitary delivery 

8 A hi h t" ltra thin ad' t' 

. g

. ac IVI y, - r. la ~on sou~ce assem- 

y .

accordmg to cl 6 wherem said relatlvel~ ~ure 
mdlUffi c?re ~ember 
tel'S and ~s activ ~d to at le

a:-t abo
~t .10 cunes. 

9. A high activity, ultra-thm radiation source assem- 25 
bly for the nonresident treatment of cancerous 

within a living body with 
rounding normal tissue and for insertion into the living 

body through an ultra-thin guide tube by a remote con- neutrons, the materials of said relatively pure irid-
trolled afterloader apparatus, comprising: 

a relatively pure platinum elongate unitary delivery 

wire having a treatment end; and ~~ally non:adi~aetive ,relative to. t

an iridium core 
treatmenfend of said relatively pure platinum elon- I

~m eore mem~er Wlthm a tl~e afte! ,~Id 

tary

. .

35 life of mdlum 192.ga e unl 

.. . .

berbe' d' f Ig thmradlatlonsoureeassem-mg;a ~ trra la Ion 0 .e assem- bly 
12 wherein said relatively pure

~led rela~vely p~~e .platmum elongate unitary de- 

livery WIre and mdlum core member by thermal 

neutrons,. the materials o~ said iridium core. member 40 thin radiation source assem-
and relatively . pure platinum elongate umtary de- 12 wherein said relatively pure
livery wire other than iridium being 
nonradioaetive relative to the activity of iridium 
192 in said iridium core member within a time 


