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April 18, 2003

LIsa Lange

Clean Water Products for Cascade Designs, Inc.
4000 1* Ave. South

Saattle, WA 98134

(206)6768-1467

Dear Ms. Lange,
Please find below and attached the results of the evaluation of the MIOX™ disinfaction pen.

Introduction. Cascade Designs, Inc. requested that BioVir test the MIOX™ disinfection pen to
demonstrate disinfection efficacy. The purpose of this challenge study was to tast the
disinfection pens according to the US EPA Guide Standard and Protocol for Testing
Microbiological Water Purifiers relative to General Test Water #2. The arganisms used In the
challenge were Cryptosparidium cocysts; polio- and rota-viruses; and, Kiebslela terrigena. The
effectiveness of the disinfectant was measured by tissue culture for Cryptosporidium oocysts
and the viruses; and, bacteriological culture for the K. temigena. The goal of the challenge study
was to demonstrate at least a three and a half log reduction in Cryptosporidium oocysts; at least
a four-log reduction in viruses; and, at least a six-log reduction in K. terrigena. All of these goals
were demonstrated. :

Discussion. The MIOX device creates a disinfectant solution from a salt water concentrate that
is added to a specified amount of receiving water. Two units were used to achieve a free
available chiorins (FAC) dose of 4 mg/L to 10 mg/L in ona liter containers. Manufacturar's
instructions (attached) were followed to generate the disinfectant. The challenge water used
was dechlorinated City of Benicia tap water prepared as challenge test water #2 (GTW 2).”

Description of Challenge Organisms.

Cryptosporidium parvum cocysts, Lot # 30210-15, lowa, Harley Moon strain, were acquired
from the Sterling Parasitology Labaratory, Univarsity of Arizona, (Tucson, AZ).

Poliovirus Vaccine Strain 1 (LSa) ATTC # VR-59; and Rotavirus SA-11 ATTC # VR-886.
Viruses were propagated on BGMK cell line,

Klebsiella terrigena. ATTC # 33257. Propagated in trypticase soy broth and onto irypticase soy
agar plates and slants. ,

Protocol. See Attached.

Results. The results from the challenge tests are presented below in Tables 1 - 3. The bacterial
spike was greater than anticipated, however, the disinfectant proved to be able to reduce the
population by almost 9 log in both doses and pens. Virus reduction was observed fo be > 4 log
with 8 or 10 dosas exposed for 15 min. Cryptosporidium parvurn infectivity was reduced by an
indicated number of at least 4 log. An indicated number Is based upon the results of an assay
where the number of cocysts counted In each sample are diluted to achieve a target
concentration and then are applied tot he tissue culture test system. The results are then
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compared to results achieved by assay of positive oocysts controls applied tot he tisue culture

test system at the same concentrations.

The raw data Is attached as well, including the results of monitoring chiorine with the provided
test strips. In addition, | have included the follow-up Cryptasporidium assays on the exposures
to 8 and 10 pen doses at other various times.

Please contact me if you have any questions regarding this information.

Sincerely,

Rick Danielson, Ph.D.
\V.P. / Laboratory Director
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SUMMARY OF RESUL.TS
TABLE 1
Sample ID Source 1D Results Log Reductlon
030387 cfu/100 mL
Bacteria Results
%wg T=0 Influent 1.10E+09 Sy
Effluent 3
PEN 1 8 Doses 30 min ! 2 %
GTW2 Effluent 0.
PEN 1 10 Doses 20 min I : s
GTW 2 Effluent 1.3 ;
PEN 2 8 Doses 30 min , 568
GTW 2 [Effluent 0.3
PEN 210 Doses 30 min >80
W f“\f;{" e \_ -a 4 -u‘ A s tq_,w sy iy -\”J-“ 0 =' "1 ;J;ru( o, in“hi: s 'f;' 'E‘-::-' ‘: 'l-"
Stuuk Posltive Control  |K. tenigena 2.20E+10 per mL
WNagauva Coantrols Past Filtration <1
ar <1
Dilluent <1

Values are of replicate dilutions. All effiuent samples in triplicate.

TABLE 2
Sample ID Source 1D Resuits Log Reduction
030387 pfu/ mL
Virus Results
GTW 2 T=0 [Influent 1.2x10° B
GTW 2 |Efﬂuent <1 >4.1
PEN 1 8 Doses 15 min
GTW 2 |Ernuent <1 >4.1
PEN 1 10 Doses 15 min
GTW 2 |Err|uem <1 >4.1
PEN 2 8 Doses 18 min
GTW 2 |Emuent <1 >4.1
PEN 2 10 Doses 15 min
GTW 2 [Effluent <1 > 4.1
PEN 1 8 Dases 30 min
GTW2 Effiuent <1 >4,
PEN 1 10 Doses 30 min
GTW 2 Effluent <1 >4.1
PEN 2 8 Doses 30 min
GTW 2 [Effluent <1 >4.1
PEN 2 10 Doses 30 min
Stack Positive Control  [Paliovirus 3.8x10° per mL
~ [Rotavirus 32x10° per mL

{Negative Controls Celis <1

Agarose <1

Difuent <1

All values are the average of multiple dilutions within each sample. Virus results represent a
combined reduction of Poliovirus and Rotavirus.
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SUMMARY OF RESULTS
Protozoan Disinfection Results
TABLE 3
Sample ID Source ID Dose/Test | Resulls® Log Reduction in GTW 2
020218 {(Indicated Number)
Cryptosporidivm
sarvum
GTW 2 Influent 100000 4 (+) B S TS LR e LR D A oy
10000 4 (1) |ses, -r;‘;;&i.q's.yf.ﬁfc’:am‘émm.
1000 4 (%) |l F e SR R
100 o (+) ,ﬂww A \ - v !
i B e e B R e e e "’ifw?,;g “’aﬂﬁg"ﬁ ‘,‘37 | v *"”‘ﬂﬂ-"';'.:' PN AT A gt
GTyV 2PEN 1 lEﬂ’luent 100000 4(-)
8 Liose 4 hr 10000 40) 24
1000 4 ()
100 4()
GTW2PEN2 |[Effluent 100000 4 ()
8 Dose 4 hr 4 () >4
4 ()
40
AT ARSI A T i S A e e i
Stock 4 () | ek G
10000 4 (+) | i
‘1000 4 (+) I g ”, 1)
100 4 (+) s a2
10 4 (+)  [EEepeg > i
Stock |Negative Control | 100000 4 () Pastauﬂzad
MR RTI PCA R AR T e NS P | fottorg 2 RS AT ‘.?I}.“'k«'l'éf-:’:’ffvf::?*
Water {=) :
Ttk M PRty e [ T ] A AN : Vi
C. Parvum SpomGlo Contral (#) stain Control

* All Effluent sample dilutions run in quadruplicate.
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(2) FEONEIX (BER) To@db,
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TAMHELNEBRERIIIV VAR I TP UL A— & b (Cryptosporidium
oocysts), WY A - n ¥ £—/L A (polio/rota viruse) K7 L7 —5 F) D—F
(Klebsiella Terrigena) @ 3 FAETH D, HREBWODRI IV T FPARI VU A, E—
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g. TUI—FIZHONTiIFE6Lo g k4AHIMEIT I LIZHolP N O6DRTHEHEFEIEX

niz,

ERERBEVK : v~ 4y 7 AXRCRIBERMEEBIHEAD G REBREEN L e
EOBRIETKICEATEILDOTHEINTAITH 2 0=y bEFEN 1 Y v ¥ —FRZ
Amg/LH»H10mg / LOBRERZREIE, REROEHIZOWTRA—I—
DRI -T2,

R U AKIERBEE SN TRV Benecia TTOABEAZRBRALE 2 (GTW2) ¢ LT
HEBLIEKTH S,

wEY : 7YV T IRARY Y Y A A— A b (Cryptosporidium  oocysts), Lot
#30210-15, Towa, Harley Moon Strain % Arizona X% ® Sterling Parasitology Labaratory
DHDEMESI, RIFE—NVR TUIF R bhbA 1 (Lsa) ATTCHVR-59 K}

o & E—s/ R SA-11ATTCHVR899 Virusses i BGMKE/N T A » THER I H 7,
JVv7i—5 FUY—FTATTCH3325 7 KTHK (Soy broth) D & 15532 (agar)
O ETERME R,




BR BERITROXRL -3 RTHBY THDB, RITFIVTORAAL Z7ZE-1L 0 K&
MOT- DRI 2 KD H X 8ng/ b 10mg/ €34 1IZRNT 9 a 78T 2 2 &8l
KI-HNFEH ST,

E =V ZAOHIHIL 8mg/ ¢ KTX1 Omg/ ¢ TEAMED 15 FEORBRET 4 n /U ETHEZ
ERBOOLNI, JIYTPARY PO LOBBIFELLEY O 4 a VHEENT, 0
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