0 0 0 0 I7
FIRST GUARDm
(Colistimethate Sodium)
Sterile Powder
1.

Date: June 1996

2.

Name of Applicant: ALPHARMAINC.

3.

Address: One
Executive
Drive
Fort Lee, NJ 07024

4.

Description of Proposed Action
4.1

Request Approval
This environmentalassessment is submitted to the newanimaldrugapplication
(NADA)for
the sterilepowderFirst
GuardTM (ColistimethateSodium) for the
treatment of colibacillosis in day-old chicks to prevent mortality in young chickens
infected with Escherichia coli(early chick mortality).
The
ultimate
purpose
is
to increase the availability
of
poultry
for human
consumption.Economicbenefitsare
to reduce the costofpoultryproduction,
thereby reducingthe cost of poultry productsto the consumer.

4.2

Location and Environment Adjacent to Manufacturing Location
The sterile bulk drug product is produced at ALPHARMA INC.'s subsidiary, DUMEXALPHARMA A/S in Copenhagen, Denmark. This plant follows all applicable Danish
environmental requirements (AppendixI).
Sterile bulk drug product is shipped tc the Cherry Hill, New Jersey plant of Marsam
Pharmaceuticals, Inc., where it is aseptically filled into vials, packaged and labeled.
Thefacilitymeets
all applicablelocalandstateenvironmentalrequirements
(Appendix 11).

4.3

Location Where Product will be Used
The finished, packaged product will be warehoused prior to transportation to the
hatchery as the end user. At the hatchery, the drug will be constituted and injected
subcutaneously into each chick. The broiler-intensive areas where
this product will
be used primarily are Delaware, Maryland, North Carolina, South Carolina, Alabama,
Mississippi, Georgia, Louisiana, Arkansas, and California. Chicks are removed from
the hatchery and taken to facilities where they are grown-out (see
Section 7 for
excreta handling).
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4.4

Locations Where Product will be Disposed
Disposal of productmay result duringmanufacturingactivities
in the form of
discarded off specification lots, from the discarding of returned goods, or from end
user disposal of individual units of empty or partly empty finishedproduct vials. Bulk
quantities of material for disposal will be generated only at the manufacturing site
and will be handledwithothercompatiblewastematerials
resulting from current
operations. The presentinfrastructureprovidesforarecoveryand/orultimate
disposal mechanism. Returned goods are received at
the facility, where they are
destroyed.
Individual empty or partly emptyend products disposed by producers
will be handled
along with garbageby the community'ssolidwastemanagementsystem.Only
minute traces ofproductwould
be expected to remain with emptyproduct
containers.

5.

Identification of Chemical Substances that are the Subject of the Proposed Action
The following summary describes the
main properties of the drug:
.Colistimethate Sodium (Sterile)

-

CAS NO. 30 387-39-4
Empirical
formula:
CH
,o
,N
,N
, aO
,S
,,
M.W. 1670
White
Fine
Powder

Adjusted for potency via sterile, dry-mixing dilution with a sterile sugar
The bulk drug product is imported as a sterile bulk drug product ready for packagingfrom
DUMEX-ALPHARMA N S , Copenhagen, Denmark. The MSDS is in Appendix Ill.
[N.B. Colistimethate sodium has been available as
p. 422, 1995) for over20 years.]
6.

a human medicine product (USP 23,

Introduction of Substances into the Environment
Colistimethate sodium could be released to the environment in the packaging process for
colistimethate sodium atthe Marsam facility in Cherry Hill, New Jersey. A statementfrom
Marsam, included as Appendix II, confirms compliance with all local, county,
state and
federal environmental rules and regulations. All individuals who handle the product wiil
have accessto the MSDS (Appendix111).
The yearly estimated market volume is 27,900 vials of First Guard. Each vial will contain
10 grams of active ingredient, which isto be constituted accordingto label directions. The
use ofthis volume of productwill result in minute traces of drug
in the empty containers.
Most commercial hatcheries utilize the following procedures: The product is reconstituted
and injected into the chickusinganautomaticinjectionunit.Thisunitiscleanedand
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reused. The syringes and empty vials are placed in the regular trash generated at the
hatchery and are transported to a Class II landfill for disposal. The sharps are placed in a
"sharps box", which is sent to an approved incinerator for destruction.
Introduction via the chicken litter is discussed in the next section.
7.

Fate of Emitted Substances in the Environment
First Guard (colistimethatesodium)SterilePowderisintendedfor
use in oneday old
chicks to control colibacillosis due toEscherichia coli suspectable to colistin.
Colibacillosis, an infectious disease, occurs inall types and age groupsof poultry where it
is responsible for majoreconomiclossestothepoultryindustry.
Egg transmissionof
pathogenic E. coli is common and can result in high mortality of chicks unless effective
treatment is given early.
First Guard (colistimethatesodium)SterilePowderwillbegiven
in the hatcheryasa
subcutaneous injection. Chicks will then immediately be shipped to broiler houses, where
they will be kept for approximately 6 weeks (a "grow-out") prior
to slaughter. A typical
broiler house will have approximately 25,000 birds per grow-out. With a dose of
0.2 mg
per bird, the broiler houseswould be exposed to 5 gofcolistin
per grow-out, or
approximately 35 g/year (7 grow-outs). On a total U.S. basis, where approximately 6.2
billion broilers are raised annually,total First Guard use is calculatedto be 279 kg colistin
activity. This assumes 90% of broilers will be dosed with an antibiotic and the projected
market share for First Guard is 25%. Thus, less than 300 kg
of colistin activity will be
used in the U S . annually.
First Guard will be dosed in one day old chicks at 3 concentration of 0.2 mg potency/bird.
The radiolabeleddrug
total residuestudy,performedforthe
human food safety
evaluation, shows that 32.6% of the 0.2 mg First Guard dose has been excreted after 28
days. A total of 36.8% excreted is calculated for a 42 day grow-out [32.6
+ (14 days x
0.3% per day) = 36.8%], which is equivalent to 0.073 mg per bird.
The fresh feces was evaluatedas part of thetotal residue studyto determine the nature of
the W-CMS equivalent material excreted. The feces was solubilized in CHCI,:MeOH, or
0.5 Sulfuric
M acid,
and
the
fractions
tested
for microbiological
activity.
A
microbiologically active fraction equivalentto 0.074% of the total dose was isolated in the
0 to 12 hour fecal collection only. No later collections showedany microbiological activity.
The 0.074% ofthe total 2 mg dose is equivalentto 0.148 pg per bird.
The concentration of colistin in dried manure and manure-treated soils was calculated
using the following formulas:
Amount of Dried Manure in 42-dav Grow-Out:
130 g/day x 42 days= 5.46 kg fresh(75% H,O)
5.46 kg + 1.8 kg litter (1/3Total) - 4.10 kg H,O = 3.16 kg
Dried Manure

Total
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Total Concentration in Dried Manure:
Colistin = ppb in Manure
3.16 kg DM
(This is a maximum value; there has been no adjustment for
dilution with
droppings from untreated birds.)
Total Concentration in Soil:[ManureConc.)xka/Acre
(based on
dry
manure
values)
SoilMAcre

= ppb in Soil
[Colistin) (4.6 x l$)
910,500
The formulas were used to calculate the colistin concentrationsin dry manure and soil for
the three cases: total colistindosed, total colistinexcreted,and total microbiologically
active colistin, as shownin the table below.
Colistin Conc. in Dry Manure andSoils
Total

Environmental

SamDle

Dosed

Excreted

Active

Dry Manure
Soil

63 PPb
0.4 ppb

23 PPb
0.2 ppb

0.047ppb
0.00028 ppb

The total amountsofcolistinintroducedinto
the environmentannually, based ona
projected usage of 300kg per year and the above data, is 222 g of active
colistin per year
out of 109kg total colistin-related material excreted.
The environmental studies, listed in Appendices IV to IX, were all performed with colistin
base becausecolistimethatesodium
is completelymetabolized to colistin prior to
excretion from the chicken. Neat colistin is water soluble (Appendix IV) with a basic pKa
of 11.5 (Appendix V). It has a low octanol/water partition coefficient of 10 (Appendix VI),
indicating that it is water soluble w i h very little potential for bioaccummulation. Colistin
has no natural light absorption, thereby ruling out any photo degradation (Appendix
X).
The major
route
of
introduction
of
colistin
to the
environment
is via the fecal
of colistinbase in three soils plus chicken
mattedmanure.Theadsorption-desorption
manure (Appendix VII) shows that colistin base has a low mobility from chicken manure.
The material that is solubilized from the chicken manure will be washed onto the soil,
where it will be immobilized. Colistin base adsorbed onto the soil will not be leached off
under any environmental circumstances.
Soil biodegradation studies (Appendix VIII) were done with three soil types, plus chicken
manure. The test concentrations used were 10 ppm (10
pg colistin base/g soil), which are
8 x lo4 times higher than the calculated 0.12 ppb expected in bird manure treated soil.
The mineralization of colistin to CO, in the three soils was low at 6.86%,
2.37% and
3.90%.Thepercentagemineralization
in chickenmanurewashigherat18.7%.The
absolute amount mineralizedat 21, 42 and 90 days islisted in the table below.

Colistin Mineralizationto CO,

mw

lizai3Y

Absolute

Absolute
Sample
Soil A
Soil B
Soil C
5.83
Manure
Chicken

- 10 r>r>mStart Concentration
42 day

%

Absolute
peh

%

peh

2.55
0.52
2.12

255
52
212

3.71
1.61
2.18

37 1
161
218

1870 583
18.7

857

m
%
a
6.86
2.37
3.90

686
237
390

8.57

The actual concentrations in manure and soil are23 ppb and 0.12 ppb, respectively.
The absolute values in the table above showthat the concentrations oftotal colistin in the
manure or manure-treated soils wouldbe mineralized within 21 days.
The binding of colistin to soils and its mineralization in manure or soils clearly shows that
all of the colistin will be inactivated within thebird raising site.
8.

Environmental Effects of Released Substances
The mammalian toxicity of CMS USP is very low. In the dog, treated orally for 13 weeks,
the no-observed-effect level is 1.6% in the diet, or 457 mg/kg body weight/day. The rat
has a NOEL of0.5% CMS USP in the diet, or 387 mg/kg body weight/day, for both
the 13week toxicity study and the 2 generation reproduction/teratology study
in rats.
The NOEL of 0.5% CMS USP (387 mg/kg/day) obtainedin the 13-week oral toxicity study
in the rat,corresponds to 297mg/kg/dayofcolistimethatesodium.Usingthe297
mg/kg/day value as the NOEL, along with a safety factor of 1000, the safe concentration
is:
SC = 297 x 60 = 35.64 mg/kg/day = 36 ppm
1000 x50
The safe concentration in muscle is administratively limited to 5.0 ppm of colistimethate
sodium (as the molecular entity with a molecular weight of 1620) because no chronic
toxicity testing has been performed with the product. The safe concentrations of total
colistin for human consumption is 15 ppm for
liver and 30 ppm for skin/fat.
The concentration of total colistin-related entities excreted after 42 days is 23 ppb in the
dried manure. This value is 2.6x lo6 timeslower than theNOEL in the rat,and
establishes the safety marginto mammals eatingthe dried manure.
The subcutaneous toxicity of First Guard (colistimethate sodium) Sterile Powder to dayold chicks has been determined using a 10 times dose, followed by a 7 day observation
period. No deleterious effects were seen after 7 days.
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The MIC values for the organisms used in the Microbial Growth Inhibition test (Appendix
IX) are listed in the table below:
TABLE I

List of Test Organisms Used for Microbial Growth Inhibition Test of
Colistin Base
ATCC
Bacterium

12842

MIC
mg/Liter
61.52

Bacillus megaterium

Bacterium

6459

6.15

Azotobacter chroococcum

Nitrogen-Fixing
Bacterium

4412

4.28

Genus & Speciesa
Representative
Number
Type
Pseudomonas fluorescens

Anabaena flos-aquae>61.52
22664Fixing
Nitrogen
Blue-Green Alga

a

>61.52
9192

Aspergillus clavatus

Fungus

Penicillium canescens

Fungus

>61.52 10419

Chaetomium globosum

Fungus

>61.52 44699

Obtained from ATCC (American Type Culture Collection, Rockville,MD)

The most sensitive bacteriumMIC is 4.28 mglliter (4 ppm), and it is 200 times higher than
the 23 ppb concentrationof total colistin-related entitiesin the dried manure.
The amount of microbiologically active colistin has been determined

as a maximum of

0.047 ppb in the dried manure and 0.28ppt in the soil after a manuretreatment. All of the

colistin concentration valuesin dried manure or manure-treated soil are a minimumof 200
times lowerthan any effect level in any of the tested species.
9.

Use of Resources and Energy
Natural Resources
No change in the use and accessibility of natural resources will result from the proposed
action.
Energy
There is no direct impact on the energy supply or utilization that stems
from the use of the
product.

Other
Therearenoexpected
effects upon endangered or threatened species, norupon
properties listed inor eligible for listing in the National Register of Historic Places.

IO.

MitigationMeasures
Material Safety DataSheets (Appendix 111) provide information on potential hazards,
personal protective equipment, safe handling practices and emergency procedures.
The only potential adverse consequence wouldresultfrom
contact with theskin or
mucous membranes. In order to avoid these adverse effects, the labels bearthe warning:
WARNING:Not
for human use. Keepout of reachofchildren.
Avoidcontactwith
skin. Directcontactwithskinor
mucous
membranes maycause irritation.

11. Alternatives to the Proposed Action
No alternatives to the proposedaction have been identified.

12. List of Preparers

13.

Paul F. Duquette

Director of Product Development
M.S. Animal Science
23 years experience in animal science research

Sondra C. Flick

Director of Regulatory Affairs
B.S. Animal Science, M.B.A.
27 yearsexperience
in veterinary product developmentand
animal drug regulatory affairs

Alex MacDonald

Pharma Science
Inc.
Ph.D. Chemistry
29 years experience in veterinary product development

Certification
Theundersigned
applicant/petitionercertifies
that the information furnished in this
Environmental Assessment is true, accurate and complete to the best of his knowledge.

Cb

PI-

Larry A. Muid Ph.D.
Vice President, Science & Technology

Y

Environmental Assessment
Appendices

I. DUMEX Statementof Compliance
11.

Marsam Statementof Compliance

Ill.

Material Safety Data Sheet (MSDS)

IV. Water Solubility
V.

Dissociation Constant

VI.

Octanol-Water Partition Coefficient

VII. Adsorption-Desorption
VIII.

Biodegradationin Soils

IX.

Microbial Growth

X.

UV-Vis Spectra (Huntingdon)

The documents (IV throughX in the public file) will be limited to the
abstract. The whole report will be held confidential.
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000025

ABBREVLATEDENVIRONMENTALASSESSMENTFORMAT
(Alternate Manufacturing Site for Animal Drugs)
1.

Date: 11 October 1993.

2.

Name of applicant or petitioner: A / S DUMEX (Duma Ud).

3.

Address: €'rags Boulevard 37,DK-2300 Copenhagen S, Denmark.

4.

Description of the proposed action:
Manufacture ofa sterile bulk product (Colistimethate
sodium USP standardised with
mannitol, AADA 61-316) for A.L. Laboratories, Inc

5.

Identification of the chemical substances that
Colistimethate sodiumUSP, sterile bulk.

6.

Introduction of substances into the environment the
for site(s) of production:

are the subject of the proposed action:

to beemitted;

a.

Listthesubstancesexpected

b.

Describe the control usedtolimitoreliminateemissions;

C.

Cite
the
applicable
Federal,
state
and local emission
regulations
and
laws
(including occupational) for the manufacturing site.

d.

Provideastatementcertifyingcompliancewiththecitedregulations;

e.
Discuss

the effects
the
approval
will
have
upon
compliance
with
current
emission requirementsand provide an estimate of themaximum yearly market
volume of the drug product.

Alternative to a-efor manufacturing that occurs in a foreign country:
Provide a letter (from the appropriate foreign government office responsible for administering
environmental laws and regulations) certifying that the plantis in compliance with the applicable
environmental and occupational requirements of the foreign country.
7-1 1.

Documentation for items 7-1 1of the EA format in 21 CFR 25.31a, concerning the fate,
effects, resources and energy use, mitigation and alternatives, need not be provided.

12.

List
preparers:
of
Dorthe Jensen, M.Sc. (F'harmacy), R.Ph., Manager,Regulatory Compliance.
Alex Juel Nlelsen, M.Sc. (Chemical Engineer), Vice President, Productionand
Engineering.

13.

Certification: Include a statement signedby the responsible official of the applicant'sfirm
certifying that the information presented is true, accurate,
and complete to the best
knowledge of the firm.
(Date):

14.

11 October 1993

(Signature of responsible official):

Alex Juel Nielsen

(Title of responsibleofficial):

Vice President,ProductionandEngineering

References:

Miljekontrollen
Ibbeniiavns kommune
A/S Dumex Dalslandsgade 11
2300 Ksbenhavn S
Late-

3 0 SEP. 1993.

oa w.:

930877-4
S 881029

CSB/ven

Statement
A/S

Dumex

concernina

and

existing

the

relations

environmental

between

leaislation.

Referring to your letter
of September 30th 1993 The Agency of Environmental Protection, Copenhagen, hereby confirm that A/S Dumex,
Dalslandsgade 11, DK-2300K~benhavnS , operates in accordance with
given environmental-permissions and existing environmental
laws.

Yours

sincerely

The Agencyof Environmental
City of Copenhagen

Protection

Case officer

Miljokontrollen
Flasketorvet 68
1711 Kobenhavn V.

Telefon 33 66 58 00
Telefax 3131 66 21
Giro nr. 3 96 82 00

Ekspeditionstid:
Mandag t i l torsdag kl 3 I5
Fredag kt. 8.15 - 15 I5

-

!3 4 5

.

.

.

- ... . - . . - - -

- - I-,

Arbejdstilsynet

ate
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Kreds
Kebenhavn og Frederiksberg
Svanevej 12
2400 Kabenhavn NV
Telefon 31 81 55 55
Telefax 35 82 35 15

Dmex
Dalslandsgade 11
2300 Korbenhavn S
A t t . : Alex J. Nielsen
..

Dato

5. oktober 1993

Deres
ref.
VoresrefCH/LS

As local labour inspection attempt to confirm our longterm and
positiv co-operation with fineresultsaboutoccupational
environment in all sections.

Christopher Harajchi
Labour Inspector
(chem.ing.1

PHARMACEUTICALS INC.

PRODUCT:

FIRST GUARDm
(colistimethate
sodium)
Sterile
Powder

SITE OF PRODUCTION:

Marsam
Pharmaceuticals
Inc.
Building 31, Olney Avenue
Cherry Hill, New Jersey
08034

SUBSTANCESEXPECTED TO BE EMITTED:

ColistimethateSodium
Mannitol

Marsam Pharmaceuticals Inc. receives bulk Sterile FIRST GUARD and subdivides it
h
c
ih arestoppered in the filling area. The totalemission
intosterilecontainers w
resulting from this process
is not significantand is roughly comparable to that from the
production of theFDA approved human drug product, Coly-Mycin
M Parenteral (ParkeDavis).
Based on themostrecent industrial PretreatmentInspectionReport,issuedbythe
Camden
County
Municipal
Utilities Authority, dated
October
4, 1990, Marsam
Pharmaceuticals Inc. is in compliancewith all applicableenvironmentalrulesand
regulations.
The approval of the proposed action will have no adverse effect on compliance with
current emission requirements at this production site.
Marsam Pharmaceuticals Inc. is in compliance with all applicable federal, state and
local rulesand regulations regarding the environment.
MarsamPharmaceuticalsInc.hasavailableto
its employeesMaterialSafetyData
Sheets (MSDS) on the raw materials and finished products, and trains
all employees in
the location and understanding of MSDS's.
the
MAXIMUM
YEARLY
MARKET
VOLUME:

27,900vials

Executive Director, Scientific and
Regulatory Affairs
61096al
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Appendix
Determination

IV

of Water Solubility of “C-Colistin
(Shake Flask Method)

Base

Data Guideline
United States Food and Drug Administration
FDA Technical Assistance Document
Water Solubility

(US FDA)
3.01

Summary
Colistin is a strong water-soluble
base. Solubility values were obtained with pH 9 buffer and
reagent water, as shown in the table below. The strong water-soluble
base character of colistin
precludes any solubility determination
in pH 5 and pH 7 buffers.

Matrix

PH 9
Reagent

Water

Solubility

+ Standard
MWmL)
2.55 f 0.13
43.8 * 3.6

Deviation

Appendix V
Dissociation Constant of Colistin Base in Water

Data Guideline
United States Food and Drug Administration
(US FDA)
FDA Technical Assistance Document
3.04
Determination of Dissociation Constant

Summary
The dissociationconstantofcolistinbasewasdeterminedspectrophotometricallyat
206 nm
over the pH range of 8.64 to 12.87. The dissociation constant (pK,) value for colistin base was
determined to be 11.53.
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Appendix
Determination

VI

of OctanolNVater
Partition Coefficient
(Shake Flask Method)

of “C-Colistin

Base

Data Guideline
United States Food and Drug Administration
(US FDA)
FDA Technical Assistance Document 3.02
n-OctanoWater
Partition Coefficient

Summary
The test substance, “C-Colistin
Base, was found to have an octanol/water
of less than 10 in the pH 5, 7, and 9 buffers. Based on the data obtained
test chemical, “C-Colistin
Base, can be considered highly mobile in water.

partition coefficient
from this study, the

Appendix
Adsorption-Desorption

VII
of Colistin Base

Data Guideline
United States Food and Drug Administration
FDA Technical Assistance Document
SorptiorVDesorption

(US FDA)
3.08

Summary
The adsorption-desorption
of the test chemical, “C-Colistin
Base, was examined in chicken
manure and three soil types: sandy loam (Mutchlers, soil A), silt loam (East of Quanset, soil B),
and silt loam (Lower Level, soil C). The characterization
of each soil and chicken manure is
listed below:

Soil A

Soil C

Soil D

1.4

2.8

2.3

% Sand

67.3

45.3

23.3

% Silt

17.2

33.2

55.2

% Clay

15.5

21.5

21.5

-

Texture

Sandy Loam

Loam

Silt Loam

-

14.0

20.1

18.5

19.3

5.2

5.7

6.6

7.3

1.37

1.36

1.18

0.34

% Organic

Cation Exchange
Capacity (meqllO0
PH
Bulk Density

(g/cm3)

Chicken

Manure

60.7
-

g)
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The adsorption-desorption of colistin base with each soil and chicken manure
is listed below:
Sample
Mean

f

SD

Percent
Adsorbed (A)

Mean f SD

Mean * SD

Percent
Desorbed (D)

Percent
Not
Desorbed (R)

ADS

DES

ADS

DES

Kd

K C

Soil A

96.0 * 1.5

4.8

* 2.5

95.2 * 2.5

4452

5067

546909

622561

Soil C

97.1 * 1.3

3.6 + 2.1

96.4 * 2.1

8883

8126

545647

499153

Soil D

96.9 * 2.0

3.4

* 2.1

96.6 * 2.1

11583

11341

866183

848145

Chicken

82.5 * 3.6

14.1 + 2.8

519

600

1472

1699

85.9

2.8

Manure

The mean 14C-mass balance for thetest system was 97.9 * 7.8%, indicating that there was no
significantlossof14C-activityduringtheconduct
of theisothermdetermination test. HPLC
analysis of the soil and manure extracts demonstrated thatthe test chemical was stable under
the test conditions.
The mobility of a chemical through soil can be directly related to its adsorption properties. KO,
values can be used to rank and compare chemicals with respectto their leaching potential. KO,
values greater than 5000 denote immobility of a chemicalin soil; KO, values between 2000 and
5000 denote slight mobility of a chemical in soil; KO, values between 500 and 2000 denote low
mobility; KO, values between 150 and 500 denote medium mobility; KO, values of 50 to 150
denote high mobility;and Kcvalueslessthan 50 denoteveryhighmobilityofachemical
through soil. The adsorption KO, value of 1472 for colistin base in chicken manure denotes a
low mobility in this matrix, and indicates its potential movement and subsequent bioavailability
in manure.Sincethe
&, valuesforcolistinbasewere
> 5000 for all soil types, it can be
considered immobilein soil.

Appendix
Aerobic

Biodegradation

of “C-Colistin

VIII
Base in Soils and Chicken

Manure

Data Guideline
United States Food and Drug Administration
FDA Technical Assistance Document
Aerobic Biodegradation
in Soil

(US FDA)
3.12

Summary
The aerobic soil biodegradation
of the test chemical, “C-Colistin
Base, was examined
in
chicken manure and three soil types:
sandy loam (Mutchlers,
soil A), silt loam (East of
Quanset, soil B), and silt loam (Lower Level, soil C). A reference chemical, “C-D-glucose,
was
tested concurrently
with these soils and manure to monitor the viability of the micr$ial
population.
For each of these matrices, three replicates contained the test chemical,
CColistin Base, three replicates contained the reference chemical, “C-D-glucose,
and three
replicates served as blank controls and contained no chemical.
Analysis of extractable
and
nonextractable
14C-residues at 0, 21, 42, and 90 days was conducted to evaluate the decline of
the parent test chemical, as well as the formulation of the decline of degradation
products.
During the go-day incubation, all systems were continuously aerated. The flasks were weighed
periodically
(days 0, 21, 42, 64, and 85) and the moisture
content was adjusted
to
The percent biodegradability
was
approximately
70% of field capacity, when necessary.
calculated as a function of the 14COz production in the test systems as compared to the amount
of 14C-activity applied.
After the go-day aerobic incubation,
a mean of 53.1, 56.9, 45.0 and 58.3% of the applied
reference compound
(‘4C-D-glucose)
was biodegraded
to 14COz in soils A, B, C and chicken
manure, respectively, which verified the microbial inoculum in these three soil types was viable
and active.
For the test chemical (‘4C-Colistin Base), a mean of 6.86, 2.37, 3.90, and 18.7% of applied 14Cactivity was mineralized to 14C02 after the same incubation period in soils A, B, C and chicken
manure, respectively.
This indicated that the test chemical was slowly mineralized
in all
matrices tested. The 14C-organic volatiles were also trapped and quantitated during the stu,yy.
In all cases, the production of 14C-organic volatiles was negligible (0 - 0.064% of applied
Cactivity).
At days 0, 21, 42, and 90, the test soils containing the test chemical were extracted, and the
soil extracts were analyzed by HPLC. The post-extracted
soils were combusted to determine
the nonextractable
14C-residues.
In general, the extractable 14C-residues decreased with time
while the nonextractable
14C-residues increased.
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Comparison of the HPLC profiles of the test chemical in the dosing solution with the acidhydrolyzed soil extracts indicated that the I4C-act4vityin the soil extracts could be attributed to
the parent test chemical and that there did not arpear to be any significant degradation of the
test chemical into new degradate components.
The overall I4C-mass balanceistakenasthesummation
of total I4CO2, total volatile 14Cactivity, total extractable 14C-activity, andtotal nonextractable 14C-activity.The mean I4C-mass
balance for test chemical was 110.0, 101.7, 105.6, and 108.9% for soils A,B, C and chicken
manure, respectively.
In conclusions, the test chemical I4C-Colistin Base was slowly mineralized in three soils and
in any of the matrices
one manure. No evidence of major biotransformation products was seen
tested. The mineralization appearedto result fromthe biodegradation of the colistin.

Appendix /X
Microbial Growth Inhibition with Colistin Base

Data Guideline
United States Food and Drug Administration
(US'FDA)
FDA Technical Assistance Document 4.02
Microbial Growth Inhibition

Summary
Colistin base was incorporated into an agar medium in a series of varying concentrations.
Triplicate series of the test plates were inoculated with pure cultures of microorganisms. After
anappropriateincubationperiod, the presence orabsenceofmicrobial
growth on the agar .
surface was noted. Absence of visual growth was used as an indication of possible inhibitory
effects, and for each organism a minimum inhibitory concentration (MIC) value was attempted.
The MIC is defined as the lowest concentration of thetest chemical that completely inhibits the
growth of the test microorganism.
Concentrationsof61.52,6.15,0.61,0.06,and
0 mg/Lcolistinbase
in agar mediawere
prepared and the growth of microorganisms on the appropriate media tested.
No inhibition was
observed for Anabaena
flos-aquae,
Aspergillus
clavatus, Penicillium
canescens
and
Chaetomium globosum at any concentration of colistin base tested up
to and including 61.52
mg/L. Hence, no MIC was determined for these organisms.
However, Pseudomonas fluorescens was inhibited at 61.52 mg/L, while
Bacillus megaterium
and Azotobacter chroococcum were inhibited at 6.15 mg/L. Additional tests were performed at
40.58, 30.43, 20.29, 10.14, and 0 mg/L for Pseudomonas fluorescens and at 4.28, 3.21, 2.14,
1.07, and 0 mg/L for Bacillus megaterium and Azotobacter chroococcum. The MIC values were
Pseudomonas, Bacillus, and
40.58mg/L,
6.15 mg/L,and4.28mg/L,respectively,for
Azotobacter. The concentrations of the stock solutions and dilutions spiked with radiolabeled
test chemical were confirmed by LSC analysis.

Appendix X
UV-VIS Spectraof Colistin
Data Guideline
A Philips Scientific PV87OOUVNIS scanning spectrophotometer was used to scan a 0.5 mg/ml
solution of colistin inHPLCgrade water over the spectra range of191.4 to 529.8 pm. Absorbance
maxima were found at207.9 and 193.7 nm, as shown on the Spectra; below.
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