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(57) ABSTRACT 

A process for the in vivo treatment of the bodily ?uid of a 
biological organism is presented, Wherein the organism is 
implanted With a capture device containing a target speci?c 
binding agent. The bodily ?uid of the donor is brought into 
contact With the binding agent and the desired cellular 
components are alloWed to bind With the binding agent. 
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Fig. 2A 



Patent Application Publication Sep. 30, 2004 Sheet 4 0f 18 US 2004/0191246 A1 

E 
x 

00 
(\l 

O 
F-q 

Fig. 2B 
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Figure 9b 
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PROCESS FOR IN VIVO TREATMENT OF 
SPECIFIC BIOLOGICAL TARGETS IN BODILY 

FLUID 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority based upon appli 
cants’ co-pending provisional patent application U.S.S.N. 
60/450,450, ?led on Feb. 26, 2003. 

FIELD OF THE INVENTION 

[0002] A process for the in vivo treatment of the bodily 
?uid of a biological organism Wherein said organism is 
implanted With a device, the bodily ?uid is brought into 
contact With a binding agent Within the device and the 
velocity of at least one of the cellular components of the 
?uid is reduced. 

DESCRIPTION OF RELATED ART 

[0003] The prior art describes numerous processes detail 
ing the isolation of desired biological targets from bodily 
?uids. As discussed in the prior art, a biological entity of 
interest typically is derived from a sample that is removed 
from a donor, Which sample contains a heterogeneous mix 
ture of cells and other biological substances. These sub 
stances span a siZe scale from the macroscopic to the 
molecular. The heterogeneous sample is subjected to one or 
more separation and puri?cation procedures in order to 
obtain a preparation that is enriched With the biological 
target. Typical heterogeneous samples from Which a bio 
logical target may be derived include: peripheral Whole 
blood, bone marroW, tumor tissue, sputum, lymphatic ?uid, 
ascites ?uid, pleural ?uid, spinal ?uid, urine, gastro-intesti 
nal ?uid, bile, umbilical cord blood, amniotic ?uid and so 
forth. Often, the amount of the biological entity of interest 
in the sample is negligible. Therefore, the target cell, stem 
cells, metastatic cancer cells, viruses, prion, and so forth, 
must be separated and puri?ed from an overWhelming 
number of very similar, often nearly identical, non-target 
biological entities and other unWanted biological substances. 
Methods for separating and purifying cells and other bio 
logical entities have been developed. So-called positive 
separation methods take advantage of immunoaf?nity-based 
technology. In an immunoaf?nty-based method, antibody 
speci?c for a biological entity, for example a cell-type of 
interest, is linked to the surface of a solid such as a particle 
or ?ltration membrane. The captured cells, that is, cells 
bound to the solid through bonding to the antibody, are then 
separated from non-bound cells by ?ltration, adsorption on 
a column, partitioning in a magnetic ?eld, centrifugation, 
and so on. 

[0004] International application WO09944583 describes 
an implantable porous device used for isolating and/or 
stimulating the immune response Within an individual that 
can also be used to sequester immune cells, Which can later 
be introduced to the body. A primary embodiment of this 
invention is the implantation of a porous/permeable struc 
ture contained Within an impermeable structure. The porous 
structure contains an antigen to initiate a humoral immune 
response. Diseased immune cells can also be sequestered 
Within the device and caused to undergo apoptosis via 
speci?c cytokine initiation 12, line 20). Immune cells 
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may then be captured Within the porous membrane, the 
device extracted and the cells later introduced Within the 
body. It is disclosed that immune cells can be isolated and 
later used for various immunotherapy treatments (p.13-14). 

[0005] A continuous-?oW immunoaf?nity method for 
separating target cells from non-target cells in Whole blood 
WithdraWn from a donor is described in US. Pat. No. 
6,221,315. In this method target cells bind to dense, target 
cell speci?c particles that are then centrifuged and, thereby, 
the target cells are separated from non-bound cells. 

[0006] A method for isolating metastatic cancer cells from 
donated blood is described in PCT Publication WO 
0220825. 

[0007] A capillary apparatus and associated immunoaffin 
ity method for separating target cells from cells in a mixture 
is described in PCT Publication WO 0068689. 

[0008] In PCT Publication WO 0162895, methods for 
concentrating and expanding T-cells are described, Which 
methods depend upon binding of T-cells to co-stimulatory 
ligands attached to a surface. T-cells are derived from 
circulating blood obtained from an individual by apheresis 
or leukapheresis. In one embodiment of the disclosed meth 
ods, paramagnetic particles having attached ligands speci?c 
for the target cell surface moiety that induces cell stimula 
tion are introduced into an animal. As stated in the PCT 
Publication, a magnetic ?eld may be applied to a discrete 
region of the animal to induce localiZation and stimulation 
of the target cells bound to the particles at the discrete 
region. 

[0009] Stem cells are cells capable of both inde?nite 
proliferation and differentiation into specialiZed cells that 
serve as a continuous source for neW cells for such tissues 

as blood, myocardium, liver, etc. Hematopoietic cells are 
rare, pluripotent cells, having the capacity to give rise to all 
lineages of blood cells. Stem cells undergo a transformation 
into progenitor cells, Which are the precursors of several 
different blood cell types, including erythroblasts, myelo 
blasts, monocytes and macrophages. Stem cells have a Wide 
range of potential applications, particularly in the autolo 
gous treatment of cancer patients. 

[0010] Typically, stem cell products (true stem cells, pro 
genitor cells and CD34+cells) are harvested from bone 
marroW of a donor in a procedure, Which may be a painful, 
and requires hospitaliZation and general anesthesia. More 
recently, methods have been developed enabling stem cells 
and committed progenitor cells to be obtained from donated 
peripheral blood or peripheral blood collected during a 
surgical procedure. 

[0011] Progenitor cells, Whether from bone marroW or 
peripheral blood, can be used to enhance the healing of 
damaged tissues, such as myocardium damaged by myocar 
dial infarction, as Well as enhance hematologic recovery 
folloWing an immunosuppressive procedure such as chemo 
therapy. 

[0012] Anumber of immunotherapy strategies for treating 
cancer patients have been under development. These include 
(1) adoptive immunotherapy using different types of stimu 
lated autologous cells, (2) systemic transfer of allogeneic 
lymphocytes, (3) vaccination at a distant site to generate a 
























