
US 20070248489A1 

(12) Patent Application Publication (10) Pub. No.: US 2007/0248489 A1 
(19) United States 

Taylor et al. (43) Pub. Date: Oct. 25, 2007 

(54) POWERED STERILE SOLUTION DEVICE 

(75) Inventors: Michael A. Taylor, Napa, CA (US); 
Mark L. Sizelove, Napa, CA (US); 
Tralance O. Addy, Coto de CaZa, CA 
(Us) 

Correspondence Address: 
KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 (US) 

(73) Assignees: PRISMEDICAL CORP., American 
Canyon, CA; WATERHEALTH 
INTERNATIONAL, INC., Lake Forest, 
CA 

(21) Appl. No.: 11/767,414 

(22) Filed: Jun. 22, 2007 

Related US. Application Data 

(62) Division of application No. 10/478,908, ?led on Jul. 
14, 2004, noW Pat. No. 7,250,619, ?led as 371 of 
international application No. PCT/US02/15325, ?led 
on May 14, 2002. 

Accessory Pack 
Attaches to UV 
Disinfection Unit 

\ \ 

Dialysate 
1‘Collection Bug 

on 
\ 

‘s 3000 mL 

3000 mL >\ 

Pump Control 
Switch 

UV Power 
Switch 

(60) Provisional application No. 60/291,155, ?led on May 
14, 2001. 

Publication Classi?cation 

(51) Int. Cl. 
A61L 2/10 (2006.01) 
A61L 2/00 (2006.01) 

(52) US. Cl. ............................ .. 422/24; 422/1; 422/1863 

(57) ABSTRACT 

The disclosure beloW relates to apparatus and methods for 
producing medicament using sub-optimal Water sources. 
One embodiment of the disclosure is directed to an appara 
tus comprising a preliminary puri?cation component, a 
disinfection component, a pharmaceutical grade Water 
preparation (PGW) component, and a drug pack. Another 
disclosed embodiment relates to a method for producing a 
peritoneal dialysis solution, comprising, passing diluent 
through a preliminary puri?cation component, passing dilu 
ent through a disinfection component, passing diluent 
through a PGW preparation component, passing diluent 
through a drug pack, and collecting solute produced by the 
drug pack. 
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POWERED STERILE SOLUTION DEVICE 

REFERENCE TO RELATED APPLICATIONS 

[0001] The present application claims priority under 35 
U.S.C. § 120 as a divisional of Us. patent application Ser. 
No. 10/478,908 ?led Jul. 14, 2004, Which is a Us. National 
Phase Application of PCT/US02/15325 ?led May 14, 2002, 
Which claims priority to Us. Provisional Application No. 
60/291,155 ?led May 14, 2001. All of the priority applica 
tions are hereby incorporated by reference in their entirety. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The apparatus and methods disclosed herein relate 
to the preparation of sterile Water for various medical uses. 
An exemplary medical use is the preparation of peritoneal 
dialysate solutions or hydration ?uids under sub-optimal 
conditions. 

[0004] 2. Description of the Related Art 

1. Field of the Invention 

[0005] The preparation of medicaments in the ?eld or 
under sub-optimal conditions is complicated by the absence 
of clean Water supplies. Existing Water puri?cation devices 
that produce pharmaceutical grade Water (PGW) in remote 
locations have limited production capacity, both by limiting 
?oW rates and by reducing product life span. The puri?ca 
tion capacity of such devices can become severely limited 
When used to purify signi?cantly contaminated Water 
sources. In fact, even potable Water quality standards for 
municipal Water treatment throughout the developed World 
alloW Widely variable levels of contamination that render 
such Water supplies unsuitable for use in the preparation of 
medicaments, Without further puri?cation. 

[0006] Effective Water puri?cation to a level that meets 
pharmaceutical-grade Water (PGW) quality standards typi 
cally requires extensive mechanical, ?ltration, chemical, and 
other forms of manipulation. Disinfection alone is not 
adequate to achieve PGW. Elevated levels of dissociable 
ions are acceptable in municipally treated Waters for drink 
ing but are potentially haZardous to health if administered in 
non-physiologic levels. The by-products of microbial con 
tamination even folloWing disinfection are potentially life 
threatening. Endotoxins derived from gram negative bacte 
ria represent a life threatening haZard resulting from pyro 
genic shock. A number of common Water contaminants are 
discussed beloW. 

Particulate Contamination 

[0007] PGW have limits that do not apply to maximal 
potable Water standards for particulate matter Which 
severely limits the capacity of remote site PGW puri?cation 
systems. 

Organic Contamination 

[0008] The acceptable levels of organic contaminants in 
drinking Water may exceed acceptable levels in a therapeutic 
PGW due to the potential toxicity of intravenous adminis 
tration of these agents. The toxicology associated With 
ingested agents is a function of the blood level reached 
folloWing absorption into the blood stream. With therapeutic 
solutions produced from PGW, the amount of organic con 
taminants associated With the PGW is the blood level. 
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Therefore, exhaustive puri?cation beyond drinking Water 
quality is necessary to mitigate the potential toxicity. This 
problem is exacerbated With the use of available Water With 
uncontrolled organic contamination. Without preliminary 
removal of organic contaminants, a POW system Would 
have severely reduced puri?cation capacity. 

DeioniZation 

[0009] Dissolved solids constitute a signi?cant contami 
nant in Water. These agents include salts, most commonly in 
the form of sodium chloride. Dissolved solids also include 
inorganic contaminants including heavy metals, such as 
arsenic, mercury, lead, and iron. As With removal of organic 
contaminants, the toxicology of these agents is markedly 
increased With direct administration into the blood stream. 
The deioniZation capacity of a PGW system Would be 
markedly limited Without preliminary deioniZation of the 
source Water. 

Disinfection 

[0010] Perhaps the greatest acute haZard to ingestion of 
available Water results from the potentially infectious agents 
that may be present therein. The most effective preventative 
measure to combat this haZard involves the disinfection of 
the source Water. 

[0011] Among the potentially infectious agents that must 
be removed from source Water include viruses, bacteriologi 
cal agents, spore-forming parasites, and fungal agents. The 
larger of these agents are readily ?ltered from source Water. 
Some microbial agents, hoWever, have the capacity to groW 
through ?lters, thus rendering them non-sterile. Moreover, 
viruses pass through micro?lters, therefore requiring the use 
of ultra?lters or reverse osmosis ?ltration. These forms of 
?ltration require expansive mechanical generation of high 
pressure and thus entail an extensive poWer requirement. 

[0012] Drinking Water disinfection devices are capable of 
rendering viruses and microbes inactive and non-replicative. 
These devices, hoWever, do not remove these agents or cell 
debris from the product Water. In situations Where the Water 
is intended for drinking, the point is not of great importance 
because generally viruses, bacteria, bacterial by-products, 
spores, or other microbiological materials if killed or ren 
dered non-replicative, do not represent potential haZards. 

[0013] For production of Water-based, injectable ?uids, 
bacterial-by products represent a signi?cant haZard and must 
be removed to prevent pyrogenic shock and potential death. 
The puri?cation capacity of PGW systems is limited, With 
out a preliminary ?ltration of these agents in combination 
With a disinfection step, Which renders the microbial agents 
non-replicative. 

SUMMARY OF THE INVENTION 

[0014] The disclosure beloW relates to apparatuses and 
methods for producing medicament using sub-optimal Water 
sources. One embodiment of the disclosure is directed to an 
apparatus comprising a preliminary puri?cation component, 
a disinfection component, PGW preparation component, and 
a drug pack. Another disclosed embodiment relates to a 
method for producing a peritoneal dialysis solution, com 
prising, passing diluent through a preliminary puri?cation 
component, passing diluent through a disinfection compo 
nent, passing diluent through a PGW preparation compo 
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nent, passing diluent through a drug pack, and collecting 
solute produced by the drug pack. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a ?oW chart of the medicament prepara 
tion system. 

[0016] FIG. 2 is a rear vieW of a medical ?uid delivery 
device. 

[0017] FIG. 3 is a top vieW of the device in accordance 
With FIG. 2. 

[0018] FIG. 4 is a side vieW of the device in accordance 
With FIG. 2. 

[0019] FIG. 5 is a bottom vieW ofthe device in accordance 
With FIG. 2. 

[0020] FIG. 6 is a isometric vieW of the ultraviolet disin 
fection unit, the PGW unit and the PD Pack attached 
together. A collection bag is also shoWn. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0021] While the illustrated embodiments are described in 
the context of particular formulations and relative propor 
tions of reagents, the skilled artisan Will ?nd application for 
the described methods and devices in a variety of different 
formulations and proportions of reagents. Examples of these 
uses and solutions include, but Would not be limited to, 
sterile Water for injection or irrigation, sterile solution dilu 
ent for intravenous solutions, vaccines, oral re-hydration 
solutions, medical grade drinking Water and intravenous 
drug delivery. 
[0022] The apparatus and methods disclosed beloW pro 
vide the means by Which to purify otherWise unpuri?ed 
Water available from the vast majority of Water sources to a 
level of quality su?iciently high (pharmaceutical grade) for 
use in production of medical therapeutic solutions, then 
utiliZes reagent delivery components to produce therapeutic 
solutions. A preferred embodiment consists of a preliminary 
?ltration component, a puri?cation component, and disin 
fection component. Functioning together, each component 
renders available fresh Water to be puri?ed to produce 
medical quality Water. 

[0023] One novel aspect of the disclosed invention relates 
to the range of possible uses of selected components to meet 
particular needs. This range includes the preparation of 
drinking Water to the preparation of patient speci?c, sterile, 
therapeutic solution production. The modular nature of the 
disclosed components provides a spectrum of preventative 
and therapeutic measures for Water-bom illnesses and deliv 
ery on medicaments under less than optimal circumstances, 
such as in a rural setting. Water disinfection and decontami 
nation for production of delivered ?uids such as oral re 
hydration solution, the drug pack can be attached to the 
preliminary disinfection component. Such an embodiment 
enables the production of electrolyte solutions or nutritional 
solutions for infants or immuno-compromised individuals. 
The additional puri?cation provided by the PGW maker 
alloWs for the production of highly puri?ed Water suitable 
for immuno-compromised patients and others particularly 
sensitive to foreign matter. This highly puri?ed Water can 
also be used for remote site production of Water of su?icient 
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quality for injectability, including product Waters intended 
for subsequent production of dialysate solutions or intrave 
nous solutions. By addition of the drug pack component, 
reagents could be added to injectable quality Waters to 
produce general use therapeutic solutions such as sterile 
physiologic saline, Lactated Ringer’s, sterile saline With 
dextrose or other crystalline or colloid containing resusci 
tation ?uids. The injectable quality Waters could be used as 
diluents for injectable drugs or vaccines delivered from drug 
packs. The drug pack components could also be used to 
augment injectable quality Water With combinations of 
reagents to produce peritoneal or hemodialysate solutions in 
remote locations. By additional combinations of drug packs 
components to the system, patient speci?c therapeutic solu 
tions could be prepared, such as nutritionals and/or anti 
infectives in patient speci?c doses. 

[0024] In particular, medical quality Water or other ?uid 
produced by the illustrated Water puri?cation pack 12 exhib 
its the folloWing characteristics: a very loW level of total 
organic carbon, preferably less than about 1 ppm and more 
preferably less than about 500 ppb; loW conductivity, pref 
erably less than about 5.0 microSiemens (2.5 ppm) and more 
preferably less than about 2.0 microSiemens (1 ppm TDS); 
near neutral pH, preferably betWeen about 4.5 and 7.5, and 
more preferably betWeen about 5.0 and 7.0; very loW 
particulate concentration, preferably feWer than less than 
about 12 particles/mL of particles less than 10 micron, more 
preferably less than about 6 particles/mL of such particles, 
and preferably less than about 2 particles/mL of particles 
less than 25 micron, more preferably less than about 1 
particle/mL of such particles; and loW endotoxin levels, 
preferably less than about 0.25 endotoxin units (EU) per mL 
(0.025 ng/mL), more preferably less than about 0.125 
EU/mL. 

[0025] FIG. 1 depicts a therapeutic solution system 10, 
shoWn in three general components. The ?rst component of 
the system is a preliminary puri?cation and disinfection 
component 20. The second component of the system is 
typically a PGW production component 30, Which produces 
pharmaceutical grade Water from the Water produced from 
the preliminary puri?cation and disinfection component. 
The third component of the system is typically a therapeutic 
solution component or a drug pack 40, Which utiliZes dry 
reagent to produce a medicament solution suitable for thera 
peutic administration. An optional collection unit 50 can be 
included in the system to provide a means of aseptic/ sterile 
solution collection. 

Preliminary Puri?cation and Disinfection Component 

[0026] Preferably, the preliminary puri?cation and disin 
fection component ?lters and puri?es sea Water, brackish 
Water, ordinary tap Water, or fresh Water from some other 
source provides a ?rst stage of Water puri?cation. Typically, 
this is done using an optional pump and ?ltration assembly 
or by gravity. Additionally, the preliminary puri?cation and 
disinfection component decontaminates the source Water to 
prepare it for passage to the PGW production component of 
the system. These components preferably reduce the load on 
the doWnstream PGW unit, discussed beloW. An exemplary 
disinfecting component is described in US. Pat. No. 5,780, 
860, entitled, “UV WATER DISINFECTOR.” In this 
example, the UV lamp is positioned doWn stream of the 
preliminary ?ltration device. 
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[0027] The disinfection unit taught in US. Pat. No. 5,780, 
860 functions as a gravity driven disinfecting apparatus. The 
presently described apparatus can use gravity or other means 
to drive the ?uid past the disinfecting means. Further, 
although UV disinfection is a preferred embodiment, other 
means of germicide are contemplated for use With in the 
described apparatus. 

[0028] The basic structures of a typical preliminary puri 
?cation component provide a continuous stream of puri?ed 
Water. Typically, a pump provides Water to an entry feed 
trough directing the feed Water into an inlet port. In some 
embodiments, the inlet port is about 1.5 cm in diameter 
When the inlet Water ?oW rate is about 15 liters/minute. In 
other embodiments, the inlet port is about 3 cm in diameter 
When the inlet Water ?oW rate is about 60 liters/minute. The 
feed Water proceeds into the inlet manifold through a 
distribution tube. The Water ?oWing through this assembly is 
essentially the same pressure throughout the entry chamber. 
The feed Water then enters the treatment chamber through a 
perforated baf?e Wall, Which laminariZes the ?oW. Angled or 
baf?ed sides ensure uniform UV exposure. A UV lamp 
suspended above the ?oW treats the feed Water, and the pure 
Water cascades over an outlet bai?e Weir into the outlet 
manifold and directly into a collection vessel, or into a 
holding tank from Which the Water is distributed to the users. 

[0029] The structure of the entry feed trough provides 
Water to the UV disinfection device via a pump, at a steady 
rate Which never exceeds the safe disinfection capacity of 
the unit. The inlet port is calibrated so that excess force of 
feed Water Will result in back pressure, resulting in a 
reduction of ?oW through the unit. If there is an interruption 
in poWer, causing the UV lamp to temporarily cease func 
tion, a solenoid operated safety valve in the inlet manifold 
temporarily blocks the entry of feed Water. In a preferred 
embodiment, gravity drives the Water over the UV treatment 
tray. Other safety features have also been built into the 
inventive device. 

[0030] Preferably, the Water ?oW rate into the UV light 
disinfection unit is limited to ensure adequate UV disinfec 
tion. Generally, as the ?oW rate decreases, the quality of the 
UV disinfection is enhanced, due to the fact that the Water 
is exposed to the light from the UV lamp for a longer 
duration and thus receives more UV energy. Therefore, the 
?oW rate is preferably loW enough to ensure that the Water 
receives adequate UV light exposure. If desired, a ?oW 
restrictor or ?oW-limiter may be included upstream of the 
UV light disinfection unit to ensure that the ?oW rate is 
beloW a certain level. 

[0031] The ba?le Wall and exit ba?le before and after the 
treatment chamber provide for steady, predictable treatment 
of all portions of the feed Water. Angling of the treatment 
chamber tray, and positioning of the UV lamp and re?ectors, 
assures that even Water most distant from the lamp receives 
close to the same UV dosage as that nearest the lamp. 

[0032] To assure the safety of the user, the poWer to the 
UV lamp cuts off if its protective housing is opened, so that 
there is no accidental direct exposure to the UV light. While 
a ground Wire is provided to avoid the potential for shock, 
there is also a Ground Fault Circuit Interrupt (GFCI) pro 
vided Which Will cut off poWer Whenever a short occurs. 

[0033] The UV light disinfection unit treats the Water 
stream by emitting UV light onto the Water as it ?oWs 

Oct. 25, 2007 

through the unit. Preferably, the unit emits UV light in the 
Wavelength range 240 to 280 nanometers (nm), Which is 
knoWn to be germicidal. The UV exposure causes adjacent 
bases in the DNA to covalently bond together, thus disabling 
it from replication. Preferably, the unit includes a loW 
pressure mercury arc (the same as that used inside ordinary 
kitchen ?uorescent lamps), Which puts out 95% of its energy 
at 254 nanometers and is thus an extremely efficient germi 
cidal UV source. 

[0034] In a preferred embodiment, the UV light disinfec 
tion unit 36 comprises a UV unit, as described by Gadgil 
’860. The UV unit includes a linear UV lamp positioned 
horiZontally beloW a semi-cylindrical polished aluminum 
re?ector, suspended above the free surface of Water ?oWing 
in a shalloW stainless steel tray. This design innovation 
circumvents the problem of chemical- and bio-fouling of the 
solid surface betWeen the UV source and the Water by 
eliminating any such surface. Also, since the ?oW resistance 
is small, Water With pressure of only a feW centimeters of 
Water column can ?oW through the device. The UV unit 
consumes 60 Watts of electricity, disinfects just under 1 ton 
of Water per hour (15 1pm, more than tWice the ?oW rate 
through an average US. bathtub faucet) by delivering it a 
UV energy dose of up to 110,000 microWatt-seconds/cm2 in 
10-12 seconds, and accepts atmospheric-pressure raW Water 
(e.g., poured from a hand-carried pot). In the emergency 
relief system, therefore, Water is gravity-driven through the 
UV disinfection unit, rather than pressuriZed. 

[0035] FIG. 2 shoWs a rear vieW of an exemplary prelimi 
nary puri?cation and disinfection component. This vieW 
shoWs the preliminary puri?cation portion of the system. 
Typically, the preliminary puri?cation of the system 100 
comprises a housing 110, from Which an inlet tube 115 
extends. Generally, the inlet tube comprises a connection 
site for available source Water. 

[0036] A pump 120 is shoWn connected to the inlet tube. 
This Water is propelled into system by the pump. The pump 
may be eliminated or left inoperative if a pressurized Water 
source is available. The pump is a loW poWer requiring 
device that provides adequate poWer to pressuriZe the sys 
tem. The pressure derived from this pump typically ranges 
from lto 20 pounds per square inch (PSI), preferably 
betWeen 1 and 10 PSI, and more preferably betWeen 2 and 
5 PSI. 

[0037] The pump is preferably connected to a depth ?l 
tration component 125 by a depth ?lter tube 130. The depth 
?ltration component comprises a closed housing 126. Typi 
cally, the housing consists of any chemically inert material, 
including polymers, including polypropylene and polyeth 
ylene and glass. The housing contains torturous paths of 
controlled pore siZe to retain insoluble particulate materials 
greater than 1 micron, While having su?icient depth to 
prevent signi?cant pressure increases until the ?lter becomes 
saturated With particulates. This component is held in place 
by retention clips that enable rapid removal and replacement 
of the deioniZation component 125. The connection tubes for 
this component are su?iciently pliable to enable free inser 
tion of the inlet and outlet connectors of the organic chemi 
cal reduction component. 

[0038] The depth ?ltration component is connected to an 
organic chemical reduction component 140 by a connection 
tube 135. The organic chemical reduction component con 
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sists of a housing 141, an organic retention bed 142 and 
organic retention bed restraints 143. The organic reduction 
bed Will generally consist of carbon-based puri?cation mate 
rials, Which are Well knoWn in the art. The organic retention 
bed restraints consist of any controlled pored material that 
has an absolute pore siZe of about less than 10 microns. 
These components can be held in place by retention clips, 
grooves, or other means that enable rapid removal and 
replacement. As discussed above, the connection tubes for 
this component are also su?iciently pliable to enable free 
insertion of the inlet and outlet connectors of the organic 
retention bed into the tubing. 

[0039] A deioniZation component 150 is connected to the 
organic chemical reduction component by connection tube 
145. The deioniZation component Will generally consist of a 
housing 151, the deioniZation bed 152 and the resin bed 
restraints 153, Which are generally composed of chemically 
inert materials. The deioniZation bed consists of a mixed bed 
of roughly comparable volumes of cation and anion 
exchangers. The bed restraints are generally composed of 
controlled pored, chemically inert materials that retain resin 
beads. The anion and cation components may be contained 
together or they may be separately held prior to a organic 
removal component folloWed by a mixed bed deioniZation 
component. Water exits through tube 155. 

[0040] FIG. 3 shoWs a top vieW of the system 10. This 
vieW illustrates the disinfection component 200 of the sys 
tem. The disinfection component Will generally comprise a 
housing 215, the internal ultraviolet light 220, an inlet 225, 
a UV light containment structure 226, an outlet 227, and a 
light activation sWitch. Advantageously, the UV light is of 
loW Wattage and serves to decontaminate Water pumped 
from the preliminary puri?cation system 100 into the dis 
infection component through the inlet. By treating the ?l 
trate produced from the preliminary ?ltration system With 
UV light, any viruses or other microbial agents, are rendered 
non-replicative. 
[0041] An exemplary disinfecting component is described 
in US. Pat. No. 5,780,860, entitled, “UV WATER DISIN 
FECTOR.” 

Pharmaceutical Grade Water (PGW) Production Component 

[0042] In a preferred embodiment, the PGW production 
component of the described system comprises a portable 
apparatus for purifying Water to levels suitable for medical 
applications, including injection into the human body. In a 
more preferred embodiment, the Water puri?ed by the PGW 
production component Will have been preliminarily puri?ed 
and decontaminated. Such a preliminary step Will increase 
the useful lifespan of the PGW production component and 
further insure the purity of the Water produced from the 
PGW production component. A suitable PGW production 
component is disclosed in US. Pat. No. 6,719,745, entitled, 
“WATER PURIFICATION PACK.” 

[0043] The apparatus described herein contemplates the 
use of feWer components in the PGW production component 
since many of its functions are already performed by the 
preliminary ?ltration component. Alternatively, a complete 
PGW production component can be used. The use of a 
complete PGW component Will increase the life span of the 
device. 

[0044] FIG. 4 shoWs a side vieW of the system and 
illustrates the PGW production component. Typically, the 
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PGW production component of the described system 
includes a housing 310, an inlet 305, ?uid distribution 
channels 311, a compression component 315, a depth ?ltra 
tion component 320, a deioniZation component 325, an 
organic contaminant collection component 330, a micro?l 
tration component 335, a micro?lter support 340, ?uid 
collection channels 345 and a housing outlet 350. Typically 
the micro?ltration component Will have a porosity of less 
than about 0.5 microns and is con?gured to retain endotox 
ins. Ultra?ltration membranes may be included in addition 
to or in place of the micro?lter. 

[0045] As Water emerges from the disinfection component 
of the system it is passed into the PGW production compo 
nent. Passage through the components listed above provides 
pharmaceutical grade Water for the preparation of medicinal 
compositions in the therapeutic solution component. 

Therapeutic Solution Component 

[0046] Having produced pharmaceutical grade Water 
(PGW) using the system components described above, the 
PGW can be used to produce a variety of medicinal solu 
tions. A variety of medicaments are contemplated for use 
With the described system. For example, solutions suitable 
for peritoneal dialysis can be prepared using the described 
system. An exemplary therapeutic solution component is 
described in US. Pat. No. 6,274,103, entitled, “APPARA 
TUS AND METHOD FOR PREPARATION OF A PERI 
TONEAL DIALYSIS SOLUTION.” 

[0047] Other methods of preparing medicaments are con 
templated for use With the described system. For example, 
US. Pat. No. 6,605,214, entitled, “METHODS AND 
DEVICES FOR PREPARING HEMODIALYSIS SOLU 
TIONS,” can also be used as a therapeutic solution compo 
nent. 

[0048] A preferred embodiment provides an apparatus for 
producing dialysis or intravenous solutions from dry 
reagents immediately prior to administration. The therapeu 
tic component alloWs for the production of physiologically 
compatible dialysate or intravenous solutions and minimiZes 
the likelihood of undesirable reactions among reagents. 
Moreover, the a typical dialysate producing component also 
facilitates separation of incompatible reagents. Both of these 
features, independently and in combination, result in a 
relatively simple and inexpensive apparatus for storing, 
transporting and producing solution from peritoneal dialysis 
reagents in dry form. Moreover, the devices and methods 
expand options for practically applicable solution formula 
tions. 

[0049] One exemplary medicament preparation device 
comprises a housing, Which de?nes a ?uid ?oW path through 
it. The therapeutic agent component 360 generally consists 
of a housing 365, an inlet 370, diluent distribution channels 
375, agent compression component 380, agent retention frit 
385, therapeutic agent bed 390, agent restraint bed 395, 
solution collection channels 397 and the outlet 399. The 
compression component 380 assists in the dissolution of the 
therapeutic agent bed and facilitates complete dissolution of 
the reagents contained therein. Typically, at least one reagent 
bed is kept Within the housing along the ?uid ?oW path. 

[0050] A collection device can also be provided as a 
component of the described system. A exemplary collection 
bag is shoWn in FIG. 6. The collection component includes 
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the collection bag tubing, the intermediate micro?lter and 
the collection bag. In one embodiment, the collection bag 
can be situated on the exterior of the system housing on the 
paired support hooks and a central positioning bar. 

Mechanism of Action 

[0051] The system described above comprises an appara 
tus and a method for disinfection of source Water rendering 
the viruses and other microbiological agents non-replicative. 
This mitigates the potential for microbiological groWth 
through ?ltering components. Non-replicative viruses need 
not be removed from product Water because they do not 
represent an infectious haZard. The PGW capability aug 
ments the preliminary puri?cation component capability and 
the disinfection component in production of PGW from 
available Water. The preliminary puri?cation component 
capability and the disinfection component produce from 
potentially contaminated available Water a decontaminated 
Water that is aliquated for individual patient requirements. 
[0052] The PGW further puri?es this Water to pharmaceu 
tical quality. The PGW enables removal of agents that 
represent potential intravenous haZards. The therapeutic 
agent component provides a means of adding the required 
bene?cial reagents to the PGW, producing the desired thera 
peutic solution. The method includes a means to produce 
intravenous solutions, dialysis solutions, nutritional solu 
tions or other medicinal solutions in small to large volumes 
from any Water based ?uid, regardless of the quality of the 
source Water. The collection component provides a collec 
tion reservoir for the prepared therapeutic solution. 
[0053] Available Water enters the preliminary puri?cation 
component via the inlet 115. The system is pressuriZed by 
the pump 120. The initial component of the component is the 
depth ?ltration component 126. This component 126 retains 
insoluble materials greater than 1 micron. The connection 
tube 135 provides a means of conveying particulate free 
Water to be carried to the organic chemical reduction com 
ponent 140, Which reduces organic materials in the source 
Water. It also reduces biologicals and biological by-products, 
including endotoxin. The connection tube 145 to the deion 
iZation component 150 provides passage of partially decon 
taminated Water to the next component. The deioniZation 
component retains dissociable ions, biological by-products 
and any contaminants containing charged materials. The 
outlet of preliminary puri?cation component consists of a 
connection tube 155 and outlet providing a connection to the 
disinfection component 200. The preliminary puri?cation 
component is activated by the component activation sWitch 
located on the component housing. 

[0054] The partially puri?ed Water is pushed into the 
disinfection component. When activated the ultraviolet light 
Within the disinfection chamber provides a means of ren 
dering the Water passing through the housing decontami 
nated. A re?ective inner surface 226 Within the disinfection 
chamber enhance the disinfection capability of the ultravio 
let light and minimiZe the formation of bio?lm on the 
ultraviolet light housing and the disinfection chamber. In 
one embodiment, the internal volume of the disinfection 
chamber is approximately 600 milliliters. With a ?oW rate of 
100 ml/min this provides a 6 minute transit time through this 
component, Which is more than adequate for decontamina 
tion. 

[0055] The partially puri?ed, decontaminated Water is 
then pushed from the disinfection chamber outlet into the 
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therapeutic agent component inlet. Within this component 
Water enters the inlet of the PGW puri?cation component. 
Water is distributed Within the housing via the ?uid distri 
bution channels. Adjacent to this component is compression 
component, Which constrains the housing contents. The 
depth ?ltration component provides additional ?ltration of 
any particulates not removed by the preliminary puri?cation 
component. The deioniZation component retains dissociable 
ions and other charged materials including endotoxin. The 
indicator light provides an indication that the Water quality 
meets or exceeds the desired levels of dissolved solids or 

conductivity. The organic contaminant removal component 
removes residual organics not removed by the preliminary 
puri?cation component. The micro?ltration component and 
the micro ?lter support function to prevent penetration of 
particles greater than 0.2 microns. This includes bacteria and 
other microbes. Chemical modi?cation of the micro?lter 
enables additional retention of any charged materials, 
including endotoxin. The PGW prepared by this component 
collects Within the ?uid collection channels and exits the 
PGW puri?cation component via the housing outlet. 

[0056] PGW enters the therapeutic agent component via 
the inlet. The PGW is distributed through out the housing via 
the diluent distribution channels. The PGW then passes 
through the porous agent compression component, Which 
serves to constrain the housing contents. The agent retention 
frit has pores of su?iciently small siZe to prevent penetration 
of undissolved particles. Diluent passes freely through this 
frit and contacts the therapeutic agent bed inducing disso 
lution of this bed. The doWnstream agent restraint frit retains 
the therapeutic agent particles of the therapeutic agent bed 
until they are dissolved. The prepared solution passes 
through this frit into the solution collection channels and 
pass out the outlet, Which is continuous With the collection 
bag tubing. An intermediate micro?lter provides additional 
assurance of sterility of the solution exiting the system. The 
collection bag provides a means of sterile capture of the 
prepared therapeutic solution While maintaining sterility. 
The types of therapeutic solutions that can be produced by 
the system includes sterile Water for injection and irrigation; 
intravenous solution including sterile physiologic saline 
lactated ringer’s solution, saline With dextrose, dialysate 
solutions including peritoneal and hemodialysate; nutri 
tional solutions; oral rehydration solutions; and diluent for 
vaccines pharmaceuticals and other medicaments. 

[0057] The apparatus provides a system capable of pro 
ducing a Wide range of inj ectable quality, therapeutic solu 
tions in any location from the Water available at the location 
the solution is produced, regardless of the quality of that 
source Water. Virtually any type of Water-based therapeutic 
solution can be produced by this system in any location from 
any Water source. 

[0058] Without the preliminary puri?cation component 
and disinfection component the extended capability of the 
PGW component Would be markedly restricted. Through the 
combination of these components and full continuum of 
preventative to therapeutic Water and solution can be pro 
duced. 
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What is claimed is: 
1. A method for producing a peritoneal dialysis solution, 

comprising: 
passing a diluent through a preliminary puri?cation com 

ponent; 

passing the diluent through a disinfection component; 

passing the diluent through a PGW preparation compo 
nent; 

passing the diluent through a drug pack; and 

collecting solute produced by the drug pack. 
2. The method of claim 1, Wherein passing diluent through 

the drug pack comprises: passing diluent through a dry 
reagent bed, thereby consuming reagents in the bed; carry 
ing the consumed reagents With the diluent out of the bed; 
and compacting the reagent bed as the reagents are con 
sumed. 

3. The method of claim 1, Wherein passing diluent com 
prises introducing a diluent to a reagent cartridge housing 
inlet. 

4. The method of claim 2, Wherein compacting the reagent 
bed comprises exerting pressure upon the reagent bed from 
tWo opposite directions. 

5. The method of claim 2, Wherein compacting the reagent 
bed comprises expanding a compression component adja 
cent the bed as the reagents are consumed. 

6. The method of claim 5, Wherein the compression 
component comprises a compressed elastic member con 
tinually exerting pressure upon the reagent bed. 
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7. The method of claim 5, Wherein the compression 
component comprises an open-celled foam, and the diluent 
passes through the compression component. 

8. The method of claim 2, Wherein the disinfection 
component comprises a UV disinfection component. 

9. The method of claim 2, Wherein the diluent passes 
sequentially in order through the preliminary puri?cation 
component, disinfection component, PGW preparation com 
ponent, and drug pack. 

10. A self-contained apparatus for purifying Water and 
delivering reagent in a ?uid form, comprising: 

a UV disinfection unit; 

a ?ltration Water pack, connected doWnstream from the 
UV disinfection device; and 

a ?oW-through drug delivery device comprising a dry 
reagent bed in a ?uid ?oW path, the ?oW-through drug 
delivery device being connected doWnstream of the 
?ltration Water pack. 

11. The self-contained apparatus of claim 10, Wherein the 
drug delivery component comprises a compression compo 
nent con?gured to compact the dry reagent bed during 
erosion as ?uid ?oWs therethrough. 

12. The self-contained apparatus of claim 10, further 
comprising a pump and preliminary ?ltration component 
upstream of said UV disinfection unit. 


