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28 DAY HEADY BIODEGRADABILITY
Spensar, Firefreeze Warld Wide, Inc.

Address: 270 Route 48
Rockaway, Mew Jersey 07866

Testing Fagcility: 5G5S U.5. Testing Company, Ing,
Bicfogical Services Division
75 Pazsaic Avenue
Fairfield, Mew Jerzey 07004

Sample Description: Sample identified by Sponsor as Firefreeze World Wide product  JG-302.
Chemical compesition: proprietary. Clear, colerless, slightly viscous liquich with a
slight odor, soluble in water. Sample considered stable, recaived 3/11/37.

Project Description: 28 day Shake Flask Ready Biodegradability Test
Test dates: 3/21,/97 - 4/18/97.

Procedures: SGS USTC Standard Operating Procedure MIC/2BDAYSFT.C012 "Bicdegradability
Shake Flask Test, CQ, Evoiution, 28 Days". This procedure is based on:

USEPA 786.3240 "Ready Biodegradabiiity: Modified OECD Screening Test".
OECD 301E "Ready Biodegradability: Modified OECD Screening Test”.

SUMMARY OF BESULTS.
Firefreeze World Wide product JG-302 degraded 925.3%, by TOC reduction, within 28 days.
The test substance met the degradability and microbial kinetics criteria (that the 70% “pass”
level was met within 10 days after reaching 10% degradation) for ready biodegradapility.

Cerbon dioxide evalution data was not usable, due to carbonate interference.

The contral substance, aniline, readily degraded, validating the test system,
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INTRODUCTION:

This is a report of ready bindegradability assassment performed versus Firefreeze World Wide product
JG-302. The test was conducted in a Gledhill Apparatus (Shake Flask) system to determine the
sample's bicdegradability in a closed agueous system.

By supplying the test substance as virtually the sole carbon source, the ability of the substance to be
metabolized by microbes became the limiting factor. Materials that degrade under such conditions,
gither substantially or completely (to mineralization), within adequate time constraints can be
cansidered “readily” or "ultimately" hiodegradable.

Since the environmental conditions of the test are stringent, failure to measure degradability does not
necessarily imply that the test substance is nof hiodegradable. Factors such as culture conditions,
microbial inhibition, solubility, quantity and diversity of the microbial inoculum, and the absence of co-
nutrients can affect results. Other test systems may be applied to further evaluate bicdegradability.

Initial determination of arganic carbon content of the bateh of test substance submitted was performed
by 5G3 USTC. JG-302 was determined to contain approximately 3350 ppm  {0.335%) crganic
carbon. The Sponsor stated that JG-302 was approximately 87% water, and 3% active ingredient.
Using this percentage, the active ingredients of the test substance wera approximately 11% arganic
carbon. The results of the bicdegradability test described herein deal with this organic partion of the
praduct.

Testing was performed in accordance with SG5 USTC procedures and USEPA methodclogies.




REPORT OF TEST

&
@ ms 5G5 U5, Testing Company Inc,

Sponsor: Firefreeze Warld Wide Report Number: 203408-7
Date: Q423597
Page: Eof 10

SUMMARY OF PROCEDURES: 28 Day Shake Flask Ready Biodegradability Assay

References ;

Sampla storage :

Ineculum source ¢

Temparaturs,

Mumination :

Test vessels;
Test volume:
Repiication .
Test concentration:

Cantrods ¢

Agitation ;
Tast duration @

Chemical data :

USEPA 40 CFR 798.3240, "Ready Biodegradability: Modified QECD
Screening Test".

QECD 301E, "Ready Biodegradability: Madified OECD Screening Test”,
5G5 USTC Protocol MIC/2E8DAYSFT.ON2, "Biodegradability Shake Flask
Test, CD, Evalution, 28 Davs".

Ambient temperature, original, sealed sample container

The noculum was collected fraom the activated sludge channels of a
demestic sewage plant, Florham Par< Sewerage Authonty INJ) on 2/27/96,
Sludge was maintained in SG5 USTC SCAS reactar until test initiation.

Surface water was collected from SGS USTC Aquatic Laboratory fish
culture systems. A soil elutriate was prepared from active soil maintained
under incubation in the SGS USTC Microhiclogy Laboratary.

20 - 25°C

Low light conditions [to prevent photochemical breakdown or arowth of
algae in test flasks)

2000 mL glass shake flasks {Gleghill Apparatus)
1000 mL

3 replicates per treatment

Approximately 20 ppm (as Carbon) of test sampia

Blank control = nutrient media only
Fasitive cantrel = nutrient media + Aniline (approximately 20 ppm as Cl

Gyratary shaking at 150 = 10 revelutions per minute
28 days
Captured CO; titration at Days 3, 7, 14, 21, angd 28. Total Orgaric Carbon

{TCC) analysis by Shimadzu TOC-5000 Carbon Analyzer at Cays O, 7, 14,
21, and Z28.
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SUMMARY OF PROCEDURES (cont.) : 28 Day Shake Flask Ready Biodegradability Assay

Mutrient media ; A defined aguevus inorganic =alt medium was used, consisting of 1.0 mL
of sach of the following stock salutions added to 1.0 L of deionized water:

Stock Solutian Cumpound Coneantration
igL}
KH.FOD, 8.5
k. HPO, 21.75
MaHPO, - 24.0 33.4
hH, 2l 20.0 :
I MgsaO, - THO 225
|
I Call. 27.5 o
I FaCl, - BH,D [ 0,25
|
' v _ MRSO, - 4H.0 0.0380
trace elements H,EQ, 0872
£n50, - TH.O C.C2428
INH M O, 1.Q3a7
FeCl,. EDTA 0. 120
i Wl - vitamins yEasT exlract o1k
Physical data : Temperature of the system daily, and pH of the test flasks initially.
Respansa ; CO; evolution, TOC degradation.

Test acceptability @ Positive control substance (aniline) must degrade > 60% as measured by
C0; evolutton ancfor = 70% as measured by TOC reducticn.
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RESULTS: Bicdegradability - €0, Evolution
TABLE I CEI_ Titratinn Data
Titrant Yalue {mL)
BLANK Rep Day 3 Cay 7 Day 14 Day 21 Dey 2B
A 0.2 .1 a.2 0.7 0.2
B 1.2 3.4 0.5 1.2 0.3
o 2.8 0.5 0.6 | 07 0.5
heen value 1% 0.9 0.3 0.5 0.9 0.3 ]
Titrant Valua imi}
ANILINE Rep Day 3 Day 7 Day 14 Day 21 Day 2B
A 19.4 8.7 3.5 3.5 0.7
B 14.4 8.1 5.4 3.4 2.1
C 19.2 4.5 3.3 3.2 0.5
f Mean value =) 17.7 B.1 4.1 2.4 1.1
: Blank Corrected = 16.8 5.8 3.8 2.5 2.8
Titrant WValue [ml|
JG-302 RAep Cay 2 Day 7 Dav 14 Cay 21 Day Z8
A 18,7 15.8 126 | 3.8 2.6
B 18.7 19.9 10.2 6.6 2.7
c 19,7 18.9 12,3 &1 3.0
Meen value {2 18.7 19.9 11.7 E.d Z.B
Blank Correctad % 18.8 12.6 11.2 4.5 2.5
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RESULTS [cont.): Biodegradability - CO, Evolution
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TABLE II: Cumilative €0, Evolution and % DOegrodation

Test Day Corractad Mean Theoretical 100% % Cegradatian
Titrant VWalug {mL) Titrant valua [mL| [
AMILINE 3 15.8 337 49.8
120.2 mig as C) T 5.8 33.7 [ 17.2
14 3.6 33T 0.7 {
i 2 2.5 33.7 T | ]
28 0.8 33.7 2.4
i Total B7.6% | .
Tast Day Carrected Mean Theoretical 100% % Degradation l
Titrant %alua {mL} Titrant valua (mi}
JE-302 3 18.8 39.49 471
123.9 mg az ) 7 149.6 | 39.49 44,1
14 11.2 J3:9 8.1
21 4.5 39.9 11.3
28 2.5 393.8 G.2 ‘
i Tatal 1817.99%"

* Carban dipxmde ovelution deta may also include signiticant carbonate (nterferenca, vielding a potentislly spuricus endagint

‘gee Conglusions, page 101,

% Deqgradation caloulatian from C0. Evolution data:

Wi e

1k A HCI

21 mg C in sample =

The diflerence in titration volume betwesn the witial BalOH), stock
and the CO; capfure solution on subsequent sample days.

Y Degradation =

Toral A HEI titrated

img Cin samplel x 1.57

Tha measured mg of Carken in the test sample at test initation.
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RESULTS (cont.}: Biodegradability - TOC Reduction
TABLE lli: 'I'-r.ll:al_ frganic Carbon Deta
TOC Valug {ppml
. BLANK Rep Dray O Day 7 Day 14 Cay 21 Daw 28
& 0.4 0 0.3 o L o
B GG 0.2 o} Q u]
L 0.4 8] 0 o 0 !
Mear wilue (7) 0.5 | a3 5 G 3
TOC Yalua ippm)
ANILINE Rep Dav Cay 7 Day 14 Day 21 Day 28
Ly 0.7 2.0 0.8 f_'l. a
B 211 2.8 1.9 0 0
& 203 | 2.5 TR o o
Mern value 17 20.7 2.3 1.2 i} a
Blank Corrected * 20.2 2.3 1.1 0 (s}
| % Decradation nia 8B.6% | D4.5% 100% 100%
TOE Value {ppml
G302 Aep Day [ ,I Day 7 Day 14 Day 21 Cay 28
A 24.0 3.8 2.4 0.7 1.8
B 251 5.3 2.1 2.2 1.0 [
o 24,0 3.2 2.7 0.5 a7
Mean valug (%) 24.4 87 | 2.4 11 1.1
1 Blank Corrected 2 238 8.7 i 2.3 1.1 1.1 l
i % Degradation n'a B Y | 20.3% 95.3% 95.3% i
% Deqgradation calculation from TOO reduction data; % degradation = 100 % {C, - Bl - IC - B}
Vihare: 1} G, = Mean initial concentration of T3C in the 1as5t ar r&!urﬂnE: 5aEr;|p.|a_
2} B, = Mean initial concantration of TOC in the blank control.
3| C, = Mean concentration of TQAC in (he test or refarence sample at time “t".

4} B, = Mean concentration of TOC in the blank contral at time "t™.
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CONCLUSIONS: Biodegradability - CO, Evelution/TOC Reduction

When tested as described herein, the following degradation rates were obtained aftar 2B days:

Degradation Degradation
fram from
Sample CO, Evolutian TOC Reductipn
JG-302 141.8%* 95.3%

(71% estimated)

ANILINE B7.6% 100%

Firefreeze Woerld Wide product JG-302 satisfied the criteria for ready biodegradability as cutlined in
OECD 301E and USEPA 786.3240. The test substance degraded > 70% by TOC reduction within 28
days, and the microbial kinetics met OECD criteria because the test substance resched the "nass”
criterion within 10 days after reaching 10% degradation.

The carbon dioxide evolution data showed significant interference from inorganic carbon [carbonates).
The data indicated degradation of significantly greater than 100%. TQC analysis of a sclution of JG-
302 was performed before and after acidification. Acidification of the solutian lowered the abservad
total carbon by approximately 2009%. This result confirmed that the test substance contained a
significant amaunt of ingrganic carbon. This inarganic carbon was apparently given off as GO, during
the course of the assay, and was recorced as a “false positive” interfersnce, adding 2 the C0,
obtained from organic carbon metabolism.

The 141.3% CO, evolution exhibited by JG-302 can be adjusted, using the abave correction, to he
approximataly 719, Howsever, all of the CO, data gathered frem the test substance must ba
considerad as suspact, due to the observed interferenca,

Since the CO, evolution data for the test substance was suspect, TOC reduction dara was considerad
to be the mare appropriate indicator of test substance degradatian,

The reference control substance, aniline, readily degraded, validating the test system.
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Analysts' Signatures

Investigators and analysts for the mammalian toxicelagy study an . JG302 (at a 1:10 Dilutian) :

w1 a
P | & L T .
iudy Directar: L-._._--TM.H{._ ‘““a,_':_ﬂ-* : I JH. | }3—'-’
Charles C. Teng, Ph.D.. D.ABT. Date
Quaiity Assurance Coordinator, 4 i, 0 Rt b PGy
P.ndrea R. Demb}' B.5. Date !

I E Lo e
Analyst: : 'a-i"' i1 ety dmaag f AR e
Drate

> A 'll - I' -

Aralyst: ol e jilz 2f

StE.'fEFIIEI Cn::-bb&' M.5. Date
Analyst; 1%,4..{;. S T‘-—}.-'\._-p__- i f s T

Suzanng: F"-:utl:je BS : Date
Analyst, PR Ak o 23 fq)

Gregor Balaburski. B.S. Date

e P

Analyst: (ﬁ 42:'% a2 ff > gf/.if"_i{ffa e

Edwin Eruz i = s Date ”
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Test Subsiance:

Individual Animal Body Weight

APPENDIX 1

Report Numhbear:
Date:

Clinical Observations and Necrapsy Findings

M=

JGA02 (at a 1:10 Dilution)

Body Waight (k)

Dase
(0/kgt Animals/Sex Day O Day 7
33.3 T138-r 2342 2453
T159-F 2802 2764
T1a8-F 257.0 2737
T160-F 2440 2518
T161-F 223.2 227.9
Average: 2417 2551
353 7181-M 290.5 348.5
T180-M 28749 340.5
T185-M 2116 3528
ad-M 2809 342.3
T186-M 273.8 1226
Avarage: 290.% 3429

Marmail.

Cay 14

2EB.T
2BET
2828
287.8
240.3

266.7

402.0
3284.7
3a1.0
3g.a
355.5
3817

Ciinical
Cbsarvation

Day 0 - Dav 14

2 £ Z Z

=

£ 2 = £ £

203837
123197

Necropsy
Findingz

M

= Z =

=

= £ £ Z2 X
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Archival of Raw Data

5G35 U5, Testing Company policy regarding FDA GLP studies is to inventory and archive z
copy of the final report and all onginal test data and records generated in support of the study
for a period of five years following the date of the final report of test. Upon completion of the
five year period, all inventoned criginal test data and study records {or where applicatle,
photocopies of the orginals), shall be fransferred to the sponsor of the study who shall assume
responsibility for archiving the data in accordance with GLF guidelines,
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