
DEPARTMENT OF HEALTH & HUMAN SERVICES 

Food and Drug Administration 
Rockville MD 20857 

OCT 0 5 2009 

U.S. Department of the Interior 
Fish and Wildlife Service 
Aquatic Animal Drug Approval Partnership Program 
Attention: David Erdahl, Ph.D. 
AADAP Branch Chief 
4050 Bridger Canyon Road 
Bozeman, MT 597 1 5 

Re: Effectivenes technical section complete 

Dear Dr. Erdahl: 

Based upon the information you submitted on April 13,2009, and amended on 
April 28,2009 (T-0116), and the information contained in 1-009321, the Division of 
Therapeutic Drugs for Food Animals considers the Effectiveness technical section to be 
complete. The technical section is complete for the use of chloramine-T immersion for the 
control of mortality due to external columnaris disease associated with Flavobacterium 
columnare in freshwater-reared warmwater finfish at a dose of 20 mg/L administered in a 
static or flow-through water bath for 60 minutes per day on three consecutive or alternate 
days. 

FREEDOM OF INFORMATION (FOI) SUMMARY 

A copy of the draft Effectiveness section of the FOI Summary is enclosed. Please review the 
FOI Summary for accuracy and notify us if you find errors. If you request changes other 
than the correction of errors, CVM may re-open the Effectiveness technical section. 

Include a copy of this technical section complete letter when you submit your 
new animal drug application. Please contact us if there are changes in the product 
development plan (e.g., indication, dosage, duration of use) or you become aware of any 
issues that may impact the status of this technical section or your application. We will make 
a final decision on whether we can approve your application after we have reviewed all of the 
data for all applicable technical sections and any other information available to us, as a 
whole, and determined whether the requirements for approval described in the Federal Food, 
Drug, and Cosmetic Act have been met. 

If you submit correspondence relating to this letter, your correspondence should reference the 
date and the principal submission identifier found at the top of this letter. If you have any 
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questions or comments, please contact me at (240) 276-8341. You may also contact 
Dr. Jennifer Matysczak, Leader, Aquaculture Drugs Team, at (240) 276-8338. 

Sincerely, 

Cindy L. Burnsteel, DVM 
Director, Division of Therapeutic 
Drugs for Food Animals 
Office of New Animal Drug Evaluation 
Center for Veterinary Medicine 

Enclosure: 
Draft Effectiveness Section of the FOI Summary 
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(chloramine-T) 

Freshwater-reared warmwater finfish 
U.S. Fish and Wildlife Service 

Aquatic Animal Drug Approval Partnership Program 

DRAFT SECTION OF FREEDOM OF INFORMATION (FOI) SUMMARY 

11. EFFECTIVENESS 

A. Substantial Evidence: 

Substantial evidence of effectiveness was demonstrated in clinical field trials for 
the control of mortality in freshwater-reared warmwater finfish due to external 
colurnnaris disease associated with Flavobacterium columnare. 

1. Clinical Field Effectiveness Study - Study CHLT-07-EFF.l-07 

J&: The Efficacy of Chloramine-T to Control Mortality of Largemouth Bass 
Micropterus salmoides Caused by External Columnaris, Causative Agent 
Flavobacterium columnare 

Study Director: James D. Bowker 
U.S. Fish and Wildlife Service 
Aquatic Animal Drug Approval Partnership Program 
Bozeman, MT 

Study Investigator: Michael Matthews 
Florida Bass Conservation Commission 
Richloam Fish Hatchery 
Webster, FL 

Study Location: Richloam Fish Hatchery 
Webster, FL 

General Design of the Study: 

a. Objective: To evaluate the effectiveness of chloramine-T as a static bath at 
a concentration of 20 mg/L for 60 minutes per day on three alternate days to 
control mortality in fingerling largemouth bass due to external colurnnaris disease 
associated with Flavobacterium columnare. 

b. Test Animals: 2,098 fingerling largemouth bass Micropterus salmoides 
Mean body weight 17.65 g, mean length 12.48 cm 

c. Test Article/Controls: The test article was chloramine-T. The control fish 
were unrnedicated. 
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d. Experimental Design: The study was conducted with naturally infected 
largemouth bass. A total of 2,098 fingerlings were randomly assigned to 
eight tanks (approximately 262 per tank). The study had a completely 
randomized design with four treatment tanks and four control tanks. Ten 
fish were collected from the reference population for disease diagnosis. All 
external and internal features appeared normal with the exception of skin 
lesions ("saddleback" and lesions on fish body surface and tail) 
characteristic of external columnaris disease. Disease diagnosis was made 
by observation of distinct strands or "haystacks" of bacteria on wet mounts 
and stained samples from skin scrapes. Fish were fed feed specifically 
formulated for largemouth bass. Water flow rate to the test tanks was 
checked and adjusted daily. 

Sixty-minute chloramine-T treatments of 20 mglL were administered as a 
static bath once per day on three alternate days. Fish in the control tanks 
were unmedicated (0 mg1L). The treatment period was five days and was 
followed by a post-treatment observation period of 14 days resulting in a 
total study duration of 19 days. 

e. Measurements and Observations: Mortality was the primary variable and 
was recorded twice daily. Water samples were analyzed for chlorarnine-T 
concentration. Water temperature and dissolved oxygen were measured once 
daily. Water hardness, alkalinity, and pH were measured three times during 
the study. 

The effectiveness of chloramine-T to control mortality in largemouth bass 
due to external columnaris disease was evaluated by comparing the 
proportion of mortalities in the chloramine-T treatment groups to the 
untreated control groups. 

Statistical Analysis: A generalized linear model was used to test for a group 
effect of the test article on cumulative mortality. The ratios deadltotal were 
analyzed as such with a significance level of a = 0.05. 

Results: Mortality results are summarized in Table 1 

Table 1. Mortality results for an effectiveness study in largemouth bass treated - 
on three alternate days followed by a 1 4-day post-treatment period. 
I Chloramine-T Dose I Percent Cumulative Mortality 

The treated and untreated control groups differed significantly in the cumulative 
percent mortality (p = 0.0032) 14 days post-treatment. 

(m g1-L) 14 days post-treatment 
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The overall mean chloramine-T concentration administered was 20.5 mgL. The 
average water temperature was 24.8 "C. The total hardness and alkalinity of the 
water (as CaC03) were 320 mg/L and 345 mg/L, respectively. The average pH 
and dissolved oxygen of the water were 7.6 and 13.8 mg/L, respectively. 

Conclusions: The results of this study demonstrate the effectiveness of 
chloramine-T at 20 mg/L for 60 minutes per day on three alternate days to 
control mortality in largemouth bass Micropterus salmoides due to external 
columnaris disease associated with Flavobacterium columnare. 

2. Clinical Field Effectiveness Study - Study CHLT-07-EFF.l-01 

Title: The Efficacy of Chloramine-T to Control Mortality of Largemouth Bass 
Micropterus salmoides Caused by External Columnaris, Causative Agent 
Flavobacterium columnare 

Study Director: James D. Bowker 
U.S. Fish and Wildlife Service 
Aquatic Animal Drug Approval Partnership Program 
Bozeman, MT 

Study Investigator: Michael Matthews 
Florida Bass Conservation Commission 
Richloam Fish Hatchery 
Webster, FL 

Study Location: Richloam Fish Hatchery 
Webster, FL 

General Design of the Study: 

a. Objective: To evaluate the effectiveness of chloramine-T as a static bath at 
a concentration of 20 mg/L for 60 minutes every day for three consecutive days 
to control mortality in fingerling largemouth bass due to external columnaris 
disease associated with Flavobacterium columnare. 

b. Test Animals: 3,630 fingerling largemouth bass 
Mean body weight 4.7 g, length 6.9 cm 

c. Test Article/Controls: The test article was chloramine-T. The control fish 
were unrnedicated. 

d. Experimental Design: The study was conducted with naturally infected 
largemouth bass. A total of 3,630 fingerlings were randomly assigned to 
twelve tanks (approximately 300ltank). The study had a completely 
randomized design with six treatment tanks and six control tanks. Ten fish 
were collected from the reference population for disease diagnosis. All 
external and internal features appeared normal with the exception of skin 
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lesions ("saddleback" and lesions on fish body surface and tail) 
characteristic of external columnaris disease. Disease diagnosis was made 
by observation of distinct strands or "haystacks" of bacteria on wet mounts 
and stained samples from skin scrapes. Fish were fed feed specifically 
formulated for bass. Water flow rate to the test tanks was checked and 
adjusted daily. 

Sixty-minute chloramine-T treatments of 20 mg1L were administered as a 
static bath every day for three treatments. Tanks of infected, unrnedicated 
fish served as controls (0 mg1L). The treatment period was three days and 
was followed by a post-treatment observation period of 14 days resulting in 
a total study duration of 17 days. 

e. Measurements and Observations: Mortality was the primary variable and 
was recorded daily. Water samples were collected from all test tanks during 
each of the three treatments. Water was analyzed for chloramine-T 
concentration. Water temperature and dissolved oxygen were measured 
twice daily. Water hardness, alkalinity and pH were also measured. 

The effectiveness of chloramine-T immersion to control mortality in 
largemouth bass due to external columnaris disease was evaluated by 
comparing the proportion of mortalities in the chloramine-T treatment groups 
to the untreated control groups. 

Statistical Analysis: A generalized linear model was used to test for a group 
effect of the test article on cumulative mortality. The ratios of deadltotal were 
analyzed at a 0.05 level of significance. 

Results: Mortality results are summarized in Table 2. 

Table 2. Mortality results for a field effectiveness study in largemouth bass with 

The treated and untreated control groups differed significantly in the cumulative 
percent mortality (p = 0.010) after 14 days post-treatment. 

- 
a 3-day treatment period and a 14-day post-treatment period. 

The overall mean daily chloramine-T concentration administered was 19.5 mg1L. 
The average water temperature was 25.2 "C. The total hardness (as CaC03) and 
alkalinity of the water were 245 mg1L (as CaC03) and 373 mg1L (as CaC03), 
respectively. The average pH and dissolved oxygen of the water were 8.05 and 
1 5.8 mgIL, respectively. 

Chloramine-T Dose 
(mg/L) 

Percent Cumulative Mortality 
14 days post-treatment 
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Conclusions: The results of this study demonstrate the effectiveness of 
chloramine-T at 20 mg/L for 60 minutes a day for three consecutive treatments 
to control mortality in largemouth'bass due to external columnaris disease associated 
with Flavobacterium columnare. 

3. Clinical Field Effectiveness Study - Study CHLT-07-EFF.l-05 

Title: The Efficacy of Chlorarnine-T to Control Mortality of Bluegill Lepomis 
macrochirus Caused by External Columnaris, Causative Agent Flavobacterium 
columnare 

Study Director: James D. Bowker 
U.S. Fish and Wildlife Service 
Aquatic Animal Drug Approval Partnership Program 
Bozeman, MT 

Study Investigator: Michael Matthews 
Florida Bass Conservation Commission 
Richloam Fish Hatchery 
Webster, FL 

Study Location: Richloam Fish Hatchery 
Webster, FL 

General Design of the Study: 

a. Objective: To evaluate the effectiveness of chloramine-T as a static bath at 
a concentration of 20 mg/L for 60 minutes per day on three alternate days to 
control mortality in fingerling bluegill due to external columnaris disease 
associated with Flavobacterium columnare. 

b. Test Animals: 1,465 fingerling bluegill Lepomis macrochirus 
Mean body weight 15.8 g, Mean length 8.8 cm 

c. Test Article/Controls: The test article was chloramine-T. The control fish 
were unrnedicated. 

d. Experimental Design: The study was conducted with naturally infected 
bluegill. A total of 1,465 fingerlings were randomly assigned to eight tanks 
(approximately 200 per tank). The study had a completely randomized 
design with four treatment tanks and four control tanks. Ten fish were 
collected from the reference population for disease diagnosis. All external 
and internal features appeared normal with the exception of skin lesions 
("saddleback" and lesions on fish body surface and tail) characteristic of 
external columnaris disease. Disease diagnosis was made by observation of 
distinct strands or "haystacks" of bacteria on wet mounts and stained 
samples from skin scrapes. Fish were fed feed specifically formulated for 
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bluegill. Water flow rate to the test tanks was checked and adjusted daily. 

Sixty-minute chloramine-T treatments of 20 mg/L were administered as a 
static bath once per day on three alternate days. Fish in the control tanks 
were unmedicated (0 mg1L). The treatment period was five days and was 
followed by a post-treatment observation period of 14 days resulting in a 
total study duration of 19 days. 

e. Measurements and Observations: Mortality was the primary variable and 
was recorded once daily. Four water samples were collected from test tanks 
and two samples were collected from control tanks. Water was analyzed for 
chloramine-T concentration. Water temperature and dissolved oxygen were 
measured once daily. Water hardness, alkalinity and pH were measured 
three times during the study. 

The effectiveness of chloramine-T immersion to control mortality in bluegill 
due to external colurnnaris disease was evaluated by comparing the 
proportion of mortalities in the chloramine-T treatment groups to the 
untreated control groups. 

Statistical Analysis: A generalized linear model was used to test for a group 
effect of the test article on cumulative mortality. The ratios deadltotal were 
analyzed as such with significance level a = 0.05. 

Results: Mortality results are summarized in Table 3. 

Table 3. Mortality results for an effectiveness study in bluegill treated on three 
alternate davs followed bv a 14-dav ~ost-treatment ~er iod .  
I Chloramine-T Dose I Percent Cumulative Mortality I 

The treated and untreated control groups differed significantly in the cumulative 
percent mortality (p = 0.0304) after 14 days post-treatment. 

(mg/L) 
0 

Post-treatment fish health evaluations presumptively showed no external 
columnaris to be present on any fish sampled from treated test tanks. 

14 days post treatment 
27.1 (1991733) 

The overall mean chloramine-T concentration administered was 22.1 mg/L. The 
average water temperature was 22.2 "C. The total hardness (as CaC03) and 
alkalinity of the water were 3 17 mglL (as CaC03) and 337 mg1L (as CaC03), 
respectively. The average pH and dissolved oxygen of the water were 7.59 and 
1 1.9 mgIL, respectively. 

Conclusions: The results of this study demonstrate the effectiveness of 
chloramine-T at 20 mg1L for 60 minutes per day on three alternate days to 
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control mortality in bluegill Lepomis macrochirus due to external colurnnaris disease 
associated with Flavobacterium columnare. 



U.S. Fish & Wildlife Service 
Aquatic Animal Drug Approval Partnership Program 

4050 Bridger Canyon Road 
Bozeman, MT 59715 

phone: (406) 587-9265 /fax: (406) 582-0242 
www.fws.gov/fisheries/aadap 

April 28,2009 

Dr. Cindy L. Burnsteel, Director 
Division of Therapeutic Drugs for Food Animals 
Document Control Unit, HFV-199 
Center for Veterinary Medicine 
7500 Standish Place, MPN-2 
Rockville, MD 20855 

Subject: Chloramine-T INAD 9321; Amendment to April 13,2009 Effectiveness Technical 
Section Complete Request 

Dear Dr. Burnsteel: 

The purpose of this submission is to provide Form FDA 356v as an amendment to the 
effectiveness technical section complete request for chloramine-T on all freshwater-reared 
warmwater finfish. Please note that the request was originally submitted to CVM on April 13, 
2009 (P-0113). 

The current sponsor of INAD 9321 is Dr. David Erdahl, Branch Chief, Aquatic Animal Drug 
Approval Partnership Program, U.S. Fish and Wildlife Service, 4050 Bridger Canyon Road, 
Bozeman, MT 5971 5. Thank you for taking the time to review the enclosed amendment. Please 
contact Dr. Erdahl(406-994-9904) if you have any questions or need additional information. 

Sincerely, 

Dr. David Erdahl 
AADAP Program - Branch Chief 

Enclosures: 3 copies of Form FDA 356v 

AADAP 
Aquatic Animal Drug Appmvat 

Panenhip Pmgrarn 



Form A~~roved:  OMB No. 0910-0032: Ex~iration Date: 4/30/2011 . . 
See OMB Statement on Page 3. 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
FOOD AND DRUG ADMINISTRATION 

APPLICATION FOR APPROVAL OF A NEW ANIMAL DRUG 
(OR SUBMISSION TO SUPPORT NEW ANIMAL DRUG APPROVAL) 

(Sections 512 and 571 of FFDCA and Title 21, Code of Federal Regulations, Part 514) 

APPLICATION OR INVESTIGATIONAL 
FILE NUMBER 

INAD 9321 

DATE OF SUBMISSION 

0411 312009 

U.S. Fish & Wildlife Service, AADAP Program 

APPLICANT ADDRESS (Number, Street, City, State, Country, and ZIP or 
Mail Code) 
4050 Bridger Canyon Road 
Bozeman, MT 59715 

APPLICANT INFORMATION 
APPLICANT NAME I CONTACT NAME (authorized representative or U.S. agent) 

Dave Erdahl, Branch Chief - AADAP Program 
CONTACT ADDRESS (Number, Street, City, State and ZIP Code) 

4050 Bridger Canyon Road 
Bozeman, MT 59715 

TELEPHONE NUMBER 

406-587-9265 

FACSIMILE (FAX) NUMBER 

E-MAIL ADDRESS: dave-erda hI@fws.gov 

Chlorarnine-T 

DOSAGE FORM: Powder 

Bath 

TELEPHONE NUMBER 

PRODUCT DESCRIPTION 
ESTABLISHED NAME (e.g., USAN name) I PROPRIETARY NAME (trade name) , IF ANY 

406-582-0242 

HALAMID 

PROPOSED MARKETING STATUS (check one) 

DOSE or DOSE RANGE: 20 m g n  

ROUTE(S) OF ADMINISTRATION 

SPECIES AND, IF APPLICABLE, CLASS 1 DESIGNATED NEW ANIMAL DRUG? yes NO 

FACSIMILE (FAX) NUMBER 

Prescription (Rx) (section 503(f)(I) of FFDCA) 

Over-thecounter (OTC) (section 502(f)(l) of FFDCA) 

Veterinary Feed Directive (VFD) (section 504 of FFDCA) 

406-994-9904 

To control mortality caused by external columnaris, associated with Flavobacterium columnare 

APPLICATION DESCRIPTION 
TYPE OF APPLICATION (check one, i f  applicable) I FOR AN ANADA, IDENTIFY THE FOLLOWING INFORMATION 

406-582-0242 

Warmwater and coolwater freshwater-reared finfish 

FOR THE REFERENCE LISTED DRUG q New Animal Drug Application (NADA) (section 512(b)(l) of FFDCA) ---a 

Proprietary Name 
Abbreviated New Animal Drug Application (ANADA) (section 
512(b)(2) of FFDCA) 

17 Application for Conditional Approval (section 571(a) of FFDCA) 

DATE OF DESIGNATION: 

PROPOSED INDICATION(S) FOR USE 

Chemistry, Manufaduring and Controls: Supplement or ~ ~ ~ ~ r t  1 Request for renewal of conditionally approved Application (section 

(also check specific type) i 571(d)(l) of FFDCA) 

Administrative Application? 
D y e s  ONO 

Prior Approval (21 CFR §514.8(b)(2)) I Other (please describe): 
i 

Holder of Approved Application 

Changes Being Effected (CBE) - 30 day (21 CFR 
§514.8(b)f3)(i.) 

q CBE - Immediate (21 CFR§514.8(b)(3)(vi)) 

TYPE OF SUBMISSION (check one) 
! 

Submission of data or information to an Investigational File (and ! Labeling Supplement (also check specific type) 
Amending Submissions) I Prior approval (21 CFR §514.8(~)(2)) 
Submission to a Master File I CBE (21 CFR §514.8(~)(3)) 

q Original Application i Amendment to Pending Application, Supplement or MCSR 
Supplement requiring review of safety or effectiveness data (21 
CFR §514.8(~)(1)) i Reactivation of Application, Supplement, or MCSR 

i 

Minor Changes and Stability Report (MCSR) (21 CFR 
§514.8fb)(4)) 

FORM FDA 356v (4108) PSCOraphics (301)443-1091 EF Page I of 6 



SUBMISSION CONTENT (Check each box that describes a type of information included in your submission) 

To support an NADA or applicafion for conditional approval I ( TO support an ANADA 

1. Identification (21 CFR 5514.l(b)(l)) 

2. Table of contents and summary (21 CFR§514.l(b)(2)) 

9. Identification 

10. Table of contents and summary 

3. Technical sections 

a. Labeling (21 CFR §514.1(b)(3)) (check one) 

11. Technical sections 

a. Withdrawal period information (section 512(n)(l)(A)(ii) of 

Draft (facsimile) labeling 

Final printed labeling 

b. Chemistry, manufacturing, and controls (21 CFR 5514.1(b)(4) 
and 15)) 

d. Target animal safety (TAS) (21 CFR $514.1(b)(8)) I I 

FFDCA) 

b. Bioequivalence (section 512(n)(I)(E) of FFDCA) (check one) 

Documentation supporting a request for waiver 

Bioequivalence study or information . .. 
I I 

e. Effectiveness (check one) 
Substantial evidence of effectiveness (21 CFR 

- s514.1 (b)(8)) 

c. Human food safety (21 CFR §514.l(b)(7) and (8)) 

Reasonable expectation of effectiveness (section 
571 (a)(2)(B) of FFDCA) 

c. Labeling (sections 512(n)(l)(F) and (G) of FFDCA) (check 
one) 
- . - - I  

Draft (facsimile) labeling 

I I Final printed labeling 

I I d. Chemistry, manufacturing, and controls (section 512(n)(l)(G) 
of FFDCA) 

I I e. Patent cenification (section 5IZ(n)(l)(H) of FFDCA) 

f. Environmental impact (21 CFR §514.1(b)(14)) f. Environmental impact (21 CFR $25.15) 

C]  g. All other information (21 CFR §514.1(b)(8)(iv)) C ]  g. Freedom of information summary (21 CFR 5514.11) (for 
administrative application, submit FOI TSC letter) 

[3 5. For VFD drugs. submit copies of the VFD (21 CFR §514.1(b)(9)) 1 1 

h. Freedom of information summary (21 CFR5514.11) (br 
administrative application, submit FOI TSC letter) 

0 4. Samples (21 CFR §514.1(b)(6)) (submit only on the request of 
FDA) 

C ]  6. Commitments required by 21 CFR §514.l(b)(ll) and (12) 

a. Labeling and advertising (21 CFR §514.1(b)(Il)) 

Other (please describe): 

b. Shipping of approved drug intended for use in the 
manufacture of animal feeds (21 CFR §514.l(b)(12)(i)) I I . . . . . . . 

c. Good manufacturing practices (21 cFR S514.1(b)(12)(ii)) 1 1 

C ]  7. Patent information on any patent which claims the drug or a 
method of using the drug (section 512(b)(l) of FFDCA) 

d. Good laboratory practice compliance statement (21 CFR 
§514.l(b)(12)(iii)) I 

FORM FDA 356v (4108) Page 2 of 6 

C ]  8. User fee cover sheet (Form FDA 3546) 

NUMBER OF 
VOLUMES 
SUBMllTED 

3 

DESCRIPTION OF ANY ELECTRONIC MEDIA SUBMllTED 

CROSS REFERENCES (list applications or files, (e.g., investigational new animal drug files (INADs), generic INADS (JINADs), NADAs, and master 
files) referenced in the current application, including by right@) of reference) 

INAD 9321 














