MINUTES OF 328th MEETING OF REGISTRATION COMMITTEE HELD ON 2.5.2012 AT 02.30 P.M. IN BOARD ROOM, A.S.R.B., KRISHI ANUSANDHAN BHAWAN, NEW DELHI.

The 328th meeting of Registration Committee (RC) was held under the Chairmanship of Dr. Gurbachan Singh, Chairman, ASRB & Registration Committee on 2.5.2012 in Board Room, ASRB, Krishi Anusandhan Bhawan, New Delhi.  Dr. V.K. Yadava, Plant Protection Adviser, Dr. T.P. Rajendaran, ADG (PP), ICAR & Dr. B.S. Phogat, Addl. Plant Protection Adviser & Secretary (CIB&RC) attended the meeting. Following Officers from the Secretariat of CIB&RC were also present:- 

(i) Dr. (Mrs.) Sandhya Kulshreshtha, Consultant (Pharma)
(ii) Dr. (Mrs.) Sarita Bhalla, Spl. Grade-I

(iii) Dr. R.M. Shukla, Joint Director (Ento.)

(iv) Dr. A.N. Singh, Deputy Director (WS).

(v) Dr. S.K. Verma, Deputy Director (PP).
(vi) Dr. Subhash  Kumar, Assistant Director (WS)

(vii) Mr. Dipankar Bhattacharya, Assistant Director (Chem.)

(viii) Mr. Sher Singh, Section Officer 
(ix) Mr. Niraj Kulshrestha, Assistant (Legal)


At the outset, the Chairman welcomed the members and experts of Registration Committee and requested APPA & Secretary (CIB&RC) to take up the agenda, item-wise for discussions. Each issue was deliberated in detail and following decisions were taken by the RC:-

	Agenda item No.
	Particulars of Agenda                  

	1.0
	Confirmation of minutes of the 327th meeting of the Registration Committee.            

	
	The minutes of 327th meeting of the Committee were confirmed.

	2.0
	Follow up action on the decision taken by the Registration Committee in its 327th   meeting. 

	
	The Committee noted the progress of the follow up action taken by the Sectt. of CIB&RC with satisfaction.

	2.1
	Applications pending under various sub-sections of the Insecticides Act, 1968.     

	
	The Committee noted the status of pending applications with satisfaction.

	3.0
	Government Business  

	3.1
	Harmonization of data requirements as per OECD and EU guidelines as recommended by Kanungo Committee Report – Comments of Stakeholder. 

	
	i. The committee agreed to the suggestions made by the Sectt. of CIB&RC on the comments received from stakeholders and advised to amend the protocols accordingly (Annexure I).
ii. Committee further decided that the group constituted by RC for the protocols should bring all the protocols to RC by 31st July, 2012 positively.

iii. Committee also decided that the implementation date of protocols shall be decided later only after finalization of all the protocols of Kanungo Committee. 

	3.2
	Violation of guidelines relating to registration of combination pesticide (Chlorpyriphos 50% + Cypremthrin 5% EC) – fixing responsibility regarding. 

	
	Committee noted the progress of Sub-committee and decided that full report be submitted in next meeting of Registration Committee.

	3.3
	Application of M/s Willowood Chemical Pvt. LTd., Delhi for consideration of issuance of certificate of registration of import of Buprofezin and Chlorthalonil technical) – compliance of directions in WP (C) No. 2071 of 2011 in the matter of M/s Crystal Phosphate Ltd., Vs. Union of India & Other in the High Court of Delhi.      

	
	In view of the order dated 13.2.2012 of Hon’ble High Court, Delhi, it was decided that the Certificate of Registration for Chlorthalonil Tech. u/s 9(4) should be issued to the applicant.

	3.4
	Decision of Hon’ble High Court of Kerala at Ernakulam in WP (C) No. 1577/2006, 26432/2006, 4168/207 and 10934/2007 Maliakkal Industrial Enterprises and others vs. Union of India & others w.r.t. registration/import permit for Boric Acid.    

	
	RC noted the decision of Hon’ble High Court of Kerala on the issue. Secretary CIB&RC apprised the Committee that the issues have already been brought to the notice of DAC.  The Committee re-emphasised that a communication again be sent to DAC giving details about the decisions of both the Hon’ble High Courts of Kerala & Gujarat for seeking further guidance. In view of above, the decisions for granting import permit to boric acid and other insecticides for dual use will be kept in abeyance.

	3.5
	Report of the Sub-Committee under the Chairmanship of Dr. D. Kanungo to finalize the protocol on multi location field studies to assess the impact of Pendimethalin spray on aquatic organism.         

	
	RC deliberated the agenda in detail including the recommendations of Sub-committee and decided to approve the protocol No. 1 & 2 as per Annexure- II. The Committee further decided to grant extension of two years w.e.f. 1st Feb, 2012 to Pesticides Industry/ Pendimithalin registrants to submit the data to Registration Committee.

	3.6
	Consideration of Report of Expert Committee for Review of Certain Pesticides.  

	
	Deferred, in view of the decision taken in Agenda Item No. 3.4.

	3.7
	Deferred Agenda No.3.5 of 327th RC Meeting in connection with harmonization of data requirement as per OECD and EU guidelines recommended by Kanungo Committee.

	
	The Committee deliberated the agenda and approved four protocols titled (i) Sub-chronic oral toxicity in rodents, (ii) Sub-chronic oral toxicity in non-rodents, (iii) Sub-acute dermal toxicity & (iv) Sub-acute inhalation study. (Annexure-III) as proposed in the Agenda. 
The Committee further decided that the Stakeholder may give their comments, if any within 30 days. 

	4.0
	Export Cases 

	4.1
	List under section 9(3) Export  applications 

	
	Approved, except cases at Sr. No.17 & 18 of Annexure - 4.1.1 (since the products are banned) and Sr. No.4 of Annexure – 4.1.2 which is not registered and complete Agenda is required from Chemistry and Toxicity.  

	4.2
	Consideration of an application of M/s Rallis India Ltd., Bengaluru for grant of registration for indigenous manufacturer of Tetrachlorvinphos Technical (TC) under section 9(3) for export only.       

	
	The Agenda was deliberated in detail and decided that information about registration status, banned and restrictions if any on the product should be asked from the applicant.

	4.3
	Consideration of application of M/s India Pesticides Ltd., Lucknow for grant of registration for indigenous manufacture of Prosulfocarb Technical under section 9(3) for Export only. 

	
	Approved.

	5.0
	9(3B) Cases

	5.1
	Consideration of application of M/s Krishi Bio-products & Research Pvt. Ltd., Indore for grant of  registration of indigenous manufacture of Paecilomyces lilacinus 1.0% WP u/s 9(3B).

	
	Not approved, as the sample in CIL is not found confirming to the specifications.

	5.2
	Consideration of application of M/s Bios Laboratories, Hyderabad for grant of registration for indigenous manufacture of Trichoderma viride 1.0% WP u/s 9(3B) (ITCC -6914).  

	
	Approved, for a period of two years of commercialization.

	5.3
	Consideration of application of M/s Green Max Agrotech, Coimbatore for grant of registration for indigenous manufacture of Trichoderma viride 1.0% WP u/s 9(3B) (ITCC -6914).  

	
	Approved, for a period of two years of commercialization.

	5.4
	Consideration of application of M/s Safe Crop Science Pvt. Ltd., Indore (M.P.) for grant of registration for indigenous manufacture of Trichoderma viride 1.0% WP u/s 9(3B).

	
	Not approved, as the sample in CIL is not found confirming to the specifications.

	5.5
	Consideration of application of M/s Bios Laboratories, Hyderabad for grant of registration for indigenous manufacture of Pseudomonas fluorescens 0.5% WP (ITCC –BE 0005) u/s 9(3B).  

	
	Approved for a period of two years with commercialization.

	5.6
	Consideration of application of M/s Bacto Power India Pvt. Ltd., Coimbatore for grant of registration for indigenous manufacture of Trichoderma viride 1.0% WP (ITCC -6914) u/s 9(3B). 

	
	Approved for a period of two years with commercialization.

	5.7
	Consideration of application of M/s Agri Life IDA Bollaram, Medak (A.P.) for grant of registration for indigenous manufacture of Pseudomonas fluorescens 1.0% WP (ITCC –B 0034) u/s 9(3B).  

	
	Approved for a period of two years with commercialization.

	5.8
	Consideration of application of M/s Safe Crop science Pvt. Ltd., Indore for grant of registration for indigenous manufacture of Pseudomonas fluorescens 1.0% WP (ITCC –B 0034) u/s 9(3B). 

	
	Approved for a period of two years with commercialization.

	5.9
	Consideration of application of M/s Excel Crop Care Ltd., Mumbai for grant of registration for indigenous manufacture of Trichoderma harzianum 1.0% WP (ITCC – 6888) u/s 9(3B).  

	
	Approved for a period of two years with commercialization.

	5.10
	Consideration of application of M/s Global Agro Care Industry, Indore for grant of registration of indigenous manufacture of Trichoderma viride 1.0% WP u/s 9(3B). 

	
	Not approved, as the sample in CIL is not found confirming to the specifications.

	5.11
	Consideration of application of M/s Govinda Agro Tech Ltd., for 3rd  time extension of validity period of provisional certificate of registration of Pseudomonas fluorescens 0.5% WP u/s 9(3B) for one year with commercialization.     

	
	Extension approved for a period of one year with commercialization on the same conditions. As this is the third extension, no further extension shall be considered.

	5.12
	Consideration of application of M/s Institute of Natural Organics  Agriculture, Pune, (M.S.) for 3rd extension of provisional registration of Verticillium lecanii 1.15% WP (CFU fount 1 x 108/gm min) u/s 9(3B) for controlling Mealy bug and Scale Insect \on Citrus Crop. 

	
	Extension approved for a period of one year with commercialization on the same conditions. As this is the third extension, no further extension shall be considered.

	5.13
	Consideration of application of M/s Advance Crop Care India Pvt. Ltd., Indore for 1st  extension of provisional registration of Trichoderma harzanium 1.0% WP (CFU fount 2 x 106/gm min) u/s 9(3B) for controlling  Rot Knot nematodes in different crops.    

	
	Extension approved for a period of one year with commercialization on the same conditions. 

	5.14
	Consideration of application of M/s Govinda Agro Tech Ltd., Nagpur for 2nd  extension of provisional registration of Beauveria bassiana 1.15% WP  (CFU fount 1 x 108/gm min) u/s 9(3B) for controlling of Rice leaf folder in Rice crop.      

	
	Extension approved for a period of one year with commercialization on the same conditions.

	6.0
	9(3) CASES

	6.1
	Consideration of an application of M/s Meghmani Organics Ltd., Ahmedabad for grant of Emamectin Benzoate Tech. for import from new source under section 9(3) of the Insecticides Act, 1968.  

	
	The Committee deliberated the agenda in detail and decided that source of import and purity of the product should be verified from ICAMA through DNA China by DNA, India and put up to RC for consideration. 

	6.2
	Consideration of an application of M/s E.I. DuPont India Pvt. Ltd., Gurgaon for grant of registration for import of Azimsulfuron 50% DF, without registering its Technical under section 9(3).     

	
	Deferred for want of clarification on Toxicity data.

	6.3
	Consideration of an application of M/s Dhanuka Agritech Ltd., Gurgaon for grant of for indigenous manufacture registration of Carbendazim 25% + Flusilazole 12.5% SE (Suspo-emulsion) under section 9(3) 

	
	Deferred for want of clarification on Toxicity data.

	6.4
	Consideration of an application of M/s Makhteshim Agan India Pvt. Ltd., Hyderabad for grant of registration for import of Imazethapyr Technical under section 9(3). 

	
	The Committee deliberated the agenda in detail and decided to seek the clarification on the following points:
i. RTT permit date of issuance, date of import and date of formulating for evaluation purpose.
ii. Generation of bio-efficacy data from non-growing states of the crops.
iii. Information on studies of sub-acute oral on dog, available in public domain.

	6.5
	Consideration of application of M/s Bayer Crop science Ltd., Mumbai for grant of registration for indigenous manufacture of Betacyfluthrin 8.49 + Imidacloprid 19.81% w/w OD under section 9(3). (Deferred agenda of 327th RC)


	
	The Committee deliberated the agenda in detail and decided that the applicant should be asked to present their case in next meeting of Registration Committee.

	7.0
	9(4) CASES 

	7.1
	List of application for registration under section 9(4).

	
	Nil.

	7.2
	Consideration of application of M/s Patel Pesticides (India) Pvt. Ltd, Vadodara (Gujarat) for grant of registration for indigenous manufacture of Profenofos Technical under section 9(4).



	
	Approved.

	7.3
	Consideration of application of M.s. Crop Life Science Ltd., Ankleshwar for grant of registration for indigenous manufacture of Tricyclazole Technical under section 9(4).

 

	
	Approved.

	7.4
	Consideration of application of M/s Hindustan Pulverising Mills, Delhi for grant of registration for indigenous manufacture of Metsulfuron Methyl technical under section 9(4).



	
	Approved.

	7.5
	Consideration of application of M/s India Pesticides Ltd., Bareilly for grant of registration for indigenous manufacture of Acephate Technical under Section 9(4).  

 

	
	Approved.

	7.6
	Consideration of application of M/s Crystal Phosphates Ltd., Delhi for grant of registration for indigenous manufacture of Propinconazole Technical under section 9(4).     



	
	Approved.

	8.0
	ENDORSEMENT CASES

	8.1
	Request from M/s Punjab Chemical & Crop Protection Ltd., Chandigarh for the endorsement of additional packaging of Sulphur 80% WDG in 25 kg & 50 kg capacity HDPE woven sacks.



	
	Deferred.


	8.2
	Request from M/s Godrej Consumer Products, Mumbai for the endorsement of alternate packaging of D-trans Allethrin 0.25% Aerosol in 600 ml, 625 ml & 650 ml Aerosol formulation in a 700 ml can.



	
	Not approved. 

	8.3
	Consideration of a request of M/s Bayer Crop Science Ltd., Mumbai for change in the name of source of supply due to merger. 



	
	Deferred, for want of complete legal documents in the Agenda.


	9.0
	MISCELLANEOUS ITEMS

	9.1
	Consideration of request of M/s Indore biotech Inputs & Research (P) Ltd., Indore for enhancement of shelf life of Beuveria bassiana 1.15% WP u/s 9(3B).

	
	Approved the shelf life from four months to one year.

	9.2
	Consideration of request of M/s Indore Biotech Inputs & Research (P) Ltd., Indore for enhancement of shelf life of Verticillum lecanii 1.15% WP u/s 9(3B).

	
	Approved the shelf life from four months to one year.

	9.3
	Consideration of  request of M/s Poabs Envirotech (P) Ltd., Trivandrum for enhancement of shelf life of Pseudomonas fluorescens 0.5% u/s 9(3B).

	
	Approved the shelf life from four months to one year.

	9.4
	Consideration of request of M/s Poabs Envirotech (P) Ltd, Vilappilsala (Kerala) for enhancement of shelf life of Trichoderma viride 1% WP u/s 9(3B).

	
	Approved the shelf life from four months to one year.

	9.5
	Consideration of request of M/s Sivashakthi Bio Planttec Ltd., Hyderabad for enhancement of shelf life of Pseudomonas fluorescens 0.5% WP u/s 9(3B)/

	
	Approved the shelf life from four months to one year.

	9.6
	Consideration of request of M/s Sivashakthi Bio Planttec Ltd., Hyderabad for enhancement of shelf life of Trichoderma viride 1%  WP u/s 9(3B)

	
	Approved the shelf life from four months to one year.

	9.7
	Consideration of request of M/s Varsha bio-Science & Technology, Hyderabad for enhancement of shelf life of Metarhizium anisopliae 1.5% WP u/s 9(3B).

	
	Approved the shelf life from four months to one year.

	9.8
	List of RTT Permits issued during period from March, 2012 to 20th April, 2012 for Ex-post facto approval of Registration Committee.

	
	Approved.

	9.9
	Consideration of request of M/s Pruthvi Fertilizers (P) Ltd., Anand (Gujarat) for enhancement of shelf life of Pseudomonas fluorescens 0.5% WP u/s 9(3B).  

	
	Approved the shelf life from four months to one year.

	9.10
	Request of M/s Dhanuka Agri Tech Ltd., New Delhi for import of sample quantity of NC-129 Tech. (Pyridaben) for data generation.          

	
	Approved for import of a quantity of 15 kg.

	9.11
	Revalidation of registration certificate issued under section 9(4) of the Insecticides Act. Request from M/s S.C. Enviro Agro India Pvt. Ltd., Maharashtra.            

	
	Approved.

	9.12
	Status of application of M/s Rajhans Fertilizers Ltd., Indore for giving registration of Chlorpropham Technical – reg.   

	
	The Committee deliberated the Agenda in detail and accorded priority for scrutiny the case.

	9.13
	Consideration of application for import permits for Boric acid and other substances for non-insecticidal use. 

	
	Deferred, in view of decision of the Committee vide Agenda Item No.3.4.

	10.0 
	 Online filing of application for registration under different categories:-        

	10.1
	Summary of disposal of cases including cases being taken up for the approval of Registration Committee

	
	The Committee deliberated the Agenda in detail and approved the applications which are complete and for which MRLs have been fixed, partially fixed or not required (Reference: page number 360 to 379 of the Agenda).



The meeting ended with vote of thanks to the Chair. 
Annexure I 
ACUTE EYE IRRITATION AND PRIMARY SKIN IRRITATION/CORROSION

	S. NO.
	Protocols approved by 

 RC
	COMMENTS RECEIVED from stakeholders
	COMMENTS 

Of  Secretariat
	DECISION BY RC

	1.
	Temperature mentioned is 22±3°C in Acute Eye Irritation and Primary Skin Irritation / Corrosion


	Temperature recommended for testing is 20°C (± 3°C) for rabbits (OECD 404, 2002 and OECD 405, 2002)


	The comment may be accepted as rabbits are reared/kept at 20±3°C
	Accepted

	2.
	In-vitro method not given  
	To consider these in vitro test methods (OECD 431 and 437), as alternatives to in vivo methods (OECD 404 and OECD 405)  
	 In vitro test methods are not widely accepted by regulatory authorities of other countries. Hence not recommended. 

Hence, may not be agreed. 

	Not agreed

	
	ACUTE INHALATION TOXICITY



	1.
	Monitoring of test atmosphere concentration: O2 and CO2 concentration in test atmosphere


	The statement needs more clarity, as given in OECD guideline 403 which is reproduced below:

“Oxygen concentration should be at least 19% and carbon dioxide concentration should not exceed 1%. If there is reason to believe that these standards cannot be met, oxygen and carbon dioxide concentrations should be measured (OECD 403, 2009)” 
	The text,  as suggested for further clarification in the protocol may be included
	Agreed 

	2.
	Monitoring of Nominal concentration and actual concentration
	The statement needs more clarity, as given in OECD guideline 403 which is reproduced below:

“Nominal concentration and actual concentration will be calculated and recorded (OECD 403, 2009)”


	The text,  as suggested for further clarification in the protocol may be included
	Agreed 

	         3. 
	Recommend both the sighting study and a limit test 


	Comment A: 

 As per OECD 403, a limit test is used when the test article is known or expected to be virtually non-toxic, i.e. eliciting a toxic response only above the regulatory limit concentration. Therefore if the investigator is satisfied about the non toxicity of the product by inhalation route (based on published data – e.g. WHO/JMPR and others), sighting study may be avoided and direct limit test may be permitted. However investigator will justify for avoiding the sighting study.

Comment B: 

In view to reduce the animal usage, IIBAT requests CIB RC to consider that if mortality does not occur at 5 mg/ml or maximum attainable concentration until five days of post exposure period in a sighting study, the study can be extended up to 14 days and consider this as limit test, and thus save animals, still arriving at meaningful results
	May be agreed. 

The extension of sighting study for 14 days for considering as limit test may be accepted provided all the observations as per requirement of limit test have been recorded for sighting study.


	Agreed 

Accepted 

	
	SKIN SENSITIZATION STUDIES



	          1.
	The LLNA can be used as a first stage in the assessment of skin sensitization potential.  If a positive result is seen, a test substance may be designated as a potential sensitizer, and it may not be

 necessary to conduct a further guinea pig test.  However, if a negative result is seen in the LLNA, then GPMT (Guinea Pig Maximization Test or Buehler Test) must be conducted.  The testing laboratory should consider all available information on the

 test substance prior to conducting the study.  This information should be considered in order to determine whether the LLNA is appropriate for the test substance (given the incompatibility of limited types of test substances with the LLNA) and to aid in dose selection.
	Initially LLNA after extensive evaluation, was adopted in 1992 as a screening test in OECD TG 406, implying that positive responses could be considered whereas negative responses would require a confirmation in Guinea pig tests (OECD 406, 1992). However, subsequently to the peer review conducted by the Interagency Coordinating Committee on the Validation of Alternative Methods (ICCVAM; NIH, 1999) and endorsed by the European Centre for the Validation of Alternative Methods (ECVAM) Scientific Advisory Committee (Balls and Hellsten, 2000), in 2002 the LLNA was adopted as a stand alone method by the OECD as TG 429, which was reviewed and updated in 2010 (OECD 429, 2002; OECD 429, 2010).

The LLNA shares equal merit with guinea pig tests and may be employed as an alternative in which positive and negative

 results generally no longer require further confirmation (OECD 429, 2010). 


	The contention is not acceptable because LLNA seems to be predictive for strong and moderate human contact allergens as with the guinea pig test. The local lymph node assay is deficient in detecting sensitization by low grade to moderate contact sensitizers. Also there is risk of both false positive and false negative results.


	Not accepted

	
	
	
	
	

	
	LOCAL LYMPH NODE ASSAY ( LLNA)

	            1.


	Radioactive material is used in the local lymph node assay (LLNA), as given in the protocol on website.
	The proposed protocol of Local Lymph Node Assay (LLNA) for identification skin sensitization potential of test substance only highlights the radioactive method as per OECD 429 guideline. To overcome the limitations associated in conduct of conventional LLNA like acquisition, use, or disposal of radioactive compounds, OECD has adopted two alternative non-radioactive methods i.e., LLNA: DA and LLNA: BrdU (OECD 442A, 2010 and OECD 442B, 2010) to assess the sensitization potential of test substance which are equal merit with radioactive method. 

Hence IIBAT recommend incorporating these alternative methods (OECD 442A, 2010 and OECD 442B, 2010) in the proposed protocol.      


	This issue may not be taken up at present since the non-radioactive methods are considered useful for identifying skin sensitizing and non sensitizing substances only with certain limitations (referred in OECD 442 A & B).
	Agreed 

	
	BUEHLER TEST METHOD

	         1.


	The test animals are exposed to the test substance by topical application
	In Buehler test method the test animals are exposed to the test substance by topical application (OECD 406, 1992).
	No change in protocol is required because:

The contention of the Director IIBAT that the CIB & RC protocol says ‘The test animals are initially exposed to the test substance by intra- dermal injection’. 

This  is incorrect and is not a factual communication, because the text on the website clearly says that the test animal are exposed by topical application only and not by intra- dermal injection.


	No change in protocol 

	           2.
	In Buehler test method, scoring is done approximately nine hours later (approximately 30 hours after application of the challenge patch).
	Approximately three hours later (approximately 30 hours after application of the challenge patch) the skin reactions are scored and recorded (OECD 406, 1992).  

 


	This may be accepted.

The nine hours later as shown in bold letters in column 2 need to be replaced by three hours later.
	Accepted


Annexure-II
Broad Study Title:

Evaluation of Pendimethalin 30% EC for Acute Toxicity Test and Effects on Growth Performance on Carp Fish
(BIOSAFTRIAL  – CR – NBFGR – RALLIS – 2009-2012)

Project number

PROTOCOL - I
Pendimethalin 30 % EC:  An Evaluation of Acute Toxicity and Effect on               

Growth  with the Common Carp (Cyprinus carpio)
Study to be conducted by
National Bureau of Fish Genetic Resources

(Indian Council of Agricultural Research)

Canal Ring Road, P.O. Dilkusha,

Lucknow – 226 002, U.P., INDIA

Jointly Sponsored by
1. Rallis India Limited

2. BASF India Limited

3. Meghmani Industries Limited

4. United Phosphorous Limited

5. Punjab Chemicals & Crop Protection Limited

6. GSP Crop Science Pvt. Limited  

Project number

(BIOSAFTRIAL  – CR – NBFGR – RALLIS – 2009-2012)
Introduction:

The scope of this study is to assess the hazard of Pendimethalin 30 % EC to aquatic fauna with the focus on a species of fish that is widely grown in India.  When considering the potential exposure of fish to Pendimethalin 30 % EC from its registered use on transplanted rice, exposure to fish  will only occur in the rice-cum-fish culture and when conditions during or after its use  lead to the movement  of some amounts of the  product out of the intended target area, and into adjacent water bodies. The Pendimethalin formulation will be tested for potential growth effects.  The selection of formulation for the subsequent studies will be based on the results of the acute hazard testing.  Previously, the acute toxicity of Pendimethalin has been evaluated with several species of fish and the reported 96-hour LC50 values for Pendimethalin have been comparable among the tested species.  

Objectives:

The objectives of this study will be met by performing the following two tests: 

(1) The hazard of Pendimethalin 30 % EC to aquatic organisms will be evaluated using juvenile/grow-out common carp (Cyprinus carpio) in 96-hour laboratory studies in the presence and absence of soil. Based on the results of the acute study, the tested formulation will consequently be used in all additional testing.  

(2) The effects of Pendimethalin 30 % EC on fish growth rates will be evaluated in a 42-56 day study.  The duration of the study will depend on the exposure information that is developed in the laboratory conditions.

Experimental Design

Experiment -1 : 96-hour field-simulated toxicity Study
Acute toxicity tests will be performed with common carp and compared in the presence and absence of soil for Pendimethalin 30 % EC.    Tests will be performed in 270 L glass aquaria and the test temperature will be 25° ± 1°C.  For tests in the presence and absence of soil, common carp will be exposed to a geometric series of at least five test concentrations and a dilution water control.  A target number of 20 juvenile common carp will be included in each control and test treatment.  To control bias, groups of 20 common carps will be randomly assigned to exposure tanks at test initiation.  Fish will not be fed 24 hours prior to use in the study and will not be fed over the course of the 96-hour exposure.  The biomass loading in the tanks will not exceed 2 g/L.  Exposure will be performed in glass aquaria containing water with and without  soil bed.  A 1:5 ratio of the depth of soil to the depth of the overlying water will be maintained throughout the study in experiment with soil bed.  The targeted soil depth in the aquaria will be 3 to 4 inches and water will be slowly siphoned into the aquaria to not disturb the soil bed.  The water used to fill the aquaria should be well water in order to eliminate the potential for contamination from other pesticides.

Soils used in the acute testing will be obtained from three sites where the field study will be performed.  Three sites will be representative of three agro-climactic regions of the country where rice cultivation occurs.  Since a natural soil is being used in this study, dissolved oxygen levels will be carefully monitored to keep dissolved concentrations at or above 60% of the air-saturated value.  Therefore, aeration may be necessary to maintain dissolved oxygen levels that are ( 60% of the air saturated value.

Initial nominal test concentrations will be based upon the results of exploratory range-finding toxicity data and other relevant information.  Test concentrations for the definitive study will be chosen after consultation with the Sponsor to adequately characterize the concentration-response relationship and to estimate the 96-hour LC50 value.  The LC50 is defined as the concentration that results in 50% mortality when adjusted for the natural rate of control mortality.

Generally, each test substance concentration used in the definitive acute toxicity test will be at least 50% of the next higher concentration unless information concerning the concentration-effect curve indicates that a different dilution factor would be more appropriate.  Water samples from each test aquaria will be collected for analysis of Pendimethalin at test initiation, at 48 hours and at test termination.  Observations of mortality and will be made at 24 hr intervals throughout the acute study.  Results of the analyses will be used to characterize the test concentrations throughout the duration of the exposure.  For the non-sediment treatment, the LC50 value will be estimated based on the mean measured concentration. For the sediment treatment, the LC50 value will be estimated based on the initial concentration and the mean measured concentration.

The growth studies and LC50 estimation studies will be performed  under simulated laboratory conditions using the soil bed of the soils taken from  three locations. The laboratory studies will be conducted at the National Bureau of Fish Genetic Resources, Lucknow.

Experiment- 2:   42 - 56  day laboratory growth study

The growth study will be conducted in the laboratory conditions.  Tests will be performed in 300 litre round circular plastic  pools.  The methodology of the 42-56 day growth study will generally follow the methodology described in the OECD 215 guideline: Fish, Juvenile Growth Test.  The five concentrations (more than safe concentration and less than LC50) used in the growth study will be decided and the Common carp will be exposed to a series of five concentrations, and a dilution water control for 42 to 56 days under laboratory conditions in which the 90% of water will be replaced every second day and the concentration of Pendimethalin formulation will be maintained by adding the formulation to get the desired concentration. Three replicate test tanks will be maintained in each treatment and control group, with 30 common carp in each tank for a total of 90 fish per test concentration totalling 18 plastic pools containing a total of 540 fishes.  Observations of mortality and clinical signs of toxicity will be recorded daily throughout the test period.  At test initiation, the wet weight of individual fish and the specific test tank that they are placed into will be recorded. At test termination, the wet weight of individual fish and the specific test tank that they are removed from will be recorded.  

Nominal test concentrations will be selected, and will be based upon information such as range-finding toxicity data, known toxicity data, and any other relevant information.  Generally, each test substance concentration used in the definitive test will be at least 50% of the next higher concentration unless information concerning the concentration-effect curve indicates that a different dilution factor would be more appropriate.  Results of analyses will be used to calculate mean measured test concentrations.  This growth study will be carried out at  NBFGR, Lucknow, Uttar Pradesh, India.

Test Substance and Test Substance Characterization


The test substance will be a Pendimethalin 30% EC an emulsifiable concentrate.     The sponsor of the study will provide sufficient quantity of the formulations along with the certificate of analysis.

Test Organism
The test system will be juvenile common carp and the source of the fish will be documented in the final report.  Common carp will be held for at least 14 days prior to the test in water with a dissolved oxygen content of at least 80% of the air-saturation value.  For at least 7 days before the test, fish will be held in water of the quality and temperature to be used in the test.  After a 48-hour settling-in period, if mortalities are greater than 10% of the population, the entire batch will be rejected.  If mortalities are between 5 and 10% of the population, the holding period will be continued for seven additional days; the batch is acceptable if no further mortalities occur, otherwise it will be rejected. 

During the holding period the test fish will be fed daily ad libitum.  The diet will consist of a laboratory and/or commercially prepared dry food.  For the acute study and the field study, food will be withheld from the stock population for approximately 24 hours.  For the growth study, food will also be withheld from the stock population for approximately 24 hours prior to weighing at the initiation and termination of the test. During the study, test fish will be fed approximately 3-5% wet body weight per day of the same commercially prepared dry food fed to these fish during the holding period.  The ration will be based on the initial total wet weight in each test tank.  The ration will be provided in two approximately equal feedings per day that are at least five hours apart.  The amount of feed provided to each test tank will be adjusted proportionally if there are mortalities.  Specifications for acceptable levels of contaminants in fish diets have not been established.  However, a diet will be used where there are no known levels of contaminants expected to be present in the diet that are considered to interfere with the purpose or conduct of the test.  Excess feed and/or feces in the test tanks will be removed daily by suction.

For the growth study, at test initiation, wet weights (20-100 g of uniform size) of individual fish will be measured with precision to the nearest 10 mg.  An individual fish will be netted in a soft mesh net, the net will be gently blotted to remove excess water, the fish will be transferred into a tared beaker containing diluent water, and then the wet weight (to the nearest 10 mg) and the specific test tank that the fish is placed into will be recorded. Those fish with wet weights within the intended size range will be retained and placed into a randomly assigned tank, with 30 fish per tank (three tanks per treatment).  Attempts will be made to keep the range of individual wet weights at test initiation to within 10% of the arithmetic mean wet weight for the batch and the range will not exceed 25% for the batch.  A sub-sample of fish will be weighed before the test to estimate the mean wet weight and the level of variation of wet weight.  At the end of the exposure, individual fish will either be weighed in the same manner as at test initiation or individual fish will be sacrificed by cervical dislocation and weighed directly on the scale with precision to the nearest 10 mg. At test termination, the wet weight of individual fish and the specific exposure tank that they were removed from will be recorded.

Justification of the Test System
Common carp fish are selected as the test aquatic organism because they are representative species in India and for their economic importance as a food fish in India. This species is most suitable and under cultivation practices in paddy - cum - fish culture in India and its culture in rice-cum-fish culture system is expanding day by day in many well irrigated paddy fields.

Procedure for Identification of Test System
All aquaria and cages containing common carp  will be clearly marked with the treatment and the project number.

Preparation of Test Concentrations
Acute laboratory study - The test substance will be administered to the test organism in water. This route of administration was selected because it represents the predominant route of exposure to aquatic organisms. The test substance will be mixed directly into the dilution water.  Proper amounts of test substance will be added to the test aquaria. The aquaria will then be well mixed with an effort made to not disturb the soil substrate.

Laboratory Growth Study – In this experiment the 90% of water will be replaced every day and the concentration of Pendimethalin formulations will be maintained in the new plastic pool by adding the formulation to get the desired concentration   The test tanks will be 300 litre round circular pools filled with approximately one third of the height (approximately 100 litre) of water in order to simulate the height of water in the actual rice field conditions. Test tanks will be indiscriminately positioned in a temperature-controlled environmental tank designed to maintain a temperature of 25 ± 1°C.  Test tanks will be labelled with the project number, test concentration and replicate.  Each test tank will be covered to prevent fish from escaping.

Soil Characterization

The soil used in acute toxicity test and from the field study will be characterized for soil texture, pH, and organic matter content.  The details of these procedures will be summarized in the final report.

Water Used for the Laboratory Acute and Growth Studies

The water used for the holding and testing of common carp  will be obtained from a bore well.  The water will be passed through a sand filter and pumped into a storage tank where the water will be aerated with spray nozzles. The physico-chemical parameters of water will be recorded as temperature, pH, dissolved oxygen, hardness, alkalinity and specific conductance following the protocols from American Public Health Association (APHA,1998) 

Environmental Conditions for the Laboratory Acute and Growth Studies

Lighting used to illuminate the cultures and test tanks during holding, acclimation, and testing will be provided by overhead lighting.  A photoperiod of 16 hours of light and 8 hours of dark will be used.  The target test temperature will be 25 ± 1°C and the test temperature will not differ by more than ± 1°C between test tanks at any one time during the test.  Temperature will be measured in each test tank at the beginning and end of the test and at weekly intervals during the test using a liquid-in-glass thermometer.  Temperature also will also be measured with a continuous recorder in one negative control replicate.  Recorder measurements will be verified with a liquid-in-glass thermometer prior to test initiation.

Dissolved oxygen will be measured in all test tanks at test initiation, twice a week during the test in all tanks and at test termination in all tanks by using dissolved oxygen meter.  Measurements of pH will be made in all test tanks at test initiation, twice a week in all tanks during the test and in all tanks at test termination using an electronic and calibrated pH meter.  If a treatment group reaches 100% mortality, dissolved oxygen, pH, and temperature measurements will be taken at that time, then discontinued. Hardness, alkalinity, and specific conductance will be measured in one tank from the controls and one tank from the highest test concentration at test initiation and termination of the test.  Hardness, alkalinity and specific conductance measurements will be made by titration using procedures based on methods.  
Analytical Analyses - Measurements of Pendimethalin in the Water 

Prior to analysing water concentrations, the performance of the method described in the standard operating procedure (SOP) will be verified.  A set of well water samples will be fortified with known concentrations of Pendimethalin, and carried through the analytical procedure along with controls.  

Sampling for Analytical Measurements in the Growth Study

Water samples will be analyzed for Pendimethalin concentrations to evaluate pretest operation of the diluter system. All three replications (A,B & C) of all levels will be sampled at test initiation and on Day 14th , 28th , 42nd , 56th  day.  In the event that 100% mortality occurs in any treatment, then sampling of that treatment will terminate following the next sampling interval. Samples will be collected at mid-depth from each test tank, placed in a capped glass storage container and analyzed as soon as possible without storage.  

The sample scheme is summarized below:

Proposed Numbers of Verification Samples
	Experimental Group
	Pretesta
	Day 0
	Day 14
	Day 28
	Day 42
	Day 56

	Control
	4
	4
	4
	4
	4
	4

	Level 1-Low Concentration
	4
	4
	4
	4
	4
	4

	Level 2
	4
	4
	4
	4
	4
	4

	Level 3
	4
	4
	4
	4
	4
	4

	Level 4
	4
	4
	4
	4
	4
	4

	Level 5-High Concentration
	4
	4
	4
	4
	4
	4

	Total
	24
	24
	24
	24
	24
	24

	aPre-test samples will be collected and analyzed.  More than one pre-test sampling interval may be required, and additional sampling and results will be documented in the raw data and included in the final report.


Analytical Chemistry
Chemical analysis of Pendimethalin of the growth study samples will be performed by GC/HPLC  by outsourcing to the National Accredited Laboratory or can be done with the help of National coordinator, National Network on Pesticide Residue Analysis at IARI, New Delhi.  The analytical method used will be based upon methodology provided by the Sponsor or following an SOP established at the Test Facility.  The methodology used to analyze the test samples will be documented in the raw data and summarized in the final report.

Biological Measurements for the 96-Hour Acute Study
Observations of mortality and clinical signs of toxicity will be made daily during the laboratory test.  Clinical observations include abnormal behaviour and external abnormalities, will be recorded.  Lethality is defined as lack of visible movement (e.g., lack of fin or opercular movement) in the fish and no reaction to a slight mechanical stimulus to the caudal peduncle. Dead fish will be removed immediately after the observation and dead fish will not be replaced.  

Biological Measurements for the Growth Study
At test initiation, the wet weight of individual fish and the specific exposure tank that each individual fish will be placed into will be recorded.  Observations of mortality and clinical signs of toxicity will be made daily during the test.  Lethality is defined as lack of visible movement (e.g., lack of fin or opercular movement) in the fish and no reaction to a slight mechanical stimulus to the caudal peduncle. Dead fish will be removed immediately after the observation and dead fish will not be replaced.  All clinical observations, including abnormal behaviour and external abnormalities, will be recorded.  At test termination, the wet weight of each individual fish in test tanks and the specific exposure tank that each fish is removed from will be recorded.

Data and Statistical Analysis

For the acute laboratory studies, LC50 determinations will be performed with probit analysis or equivalent.  The level of mortality in the test groups will be corrected for the natural rate of mortality in the control group if control mortality exceeds 10%.  Mortality in the lab study will be evaluated using a Fisher’s exact test or equivalent (( = 0.05).

For the laboratory growth study, statistical significance of continuous data (e.g., tank-average specific growth rate) will be determined using the appropriate analysis of variance technique followed by an appropriate multiple comparison test (( = 0.05) (e.g., Dunnett’s test).  Tank-average specific growth rate (r2) will be calculated using the equation below. Growth rates will not be calculated for test tanks where the mortality exceeds 10%.  All data transformations will be documented in the raw data.
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r2 =
	logeW2 – logeW1
	X 100

	
	t2 – t1
	


Where:W1, W2 = wet weights of a particular fish at times t1 and t2, respectively.

logeW1 = Average of the logarithms of the values W1 for the fish in the tank at the start of the test, logeW2 = Average of the logarithms of the values W2 for the fish in the tank at the end of the test, and t1, t2 = Time (days) at start and end of test.

Records to be Maintained

Records will be maintained of all sample transfers, analyses, the protocol, study specific work procedures, and all deviations and amendments thereto and copies of all letters memoranda and other correspondence related to this study.  These documents may include: photocopies, computer generated hard copies or hand-written notes that describe the procedures used to generate data for this study.  Upon completion of the study, all study records and final report will be archived with the Test Facility for at least one year after study completion.  A complete copy of all original data, statistics, and study records will be made and sent to the Sponsor after the completion of the study but not before the finalization of the report.  The Sponsor will have access to all study records during and after the study is completed.

Changes to the Protocol

Planned changes to the protocol will be documented in the form of written protocol amendments and signed by the Study Director and Sponsor.  Amendments become part of the protocol and will be archived with the protocol.  All other changes will be in the form of written protocol deviations signed by the Study Director and will be filed with the raw data.  All changes to the protocol will be addressed in the final report.

Study Reports

A draft of the study report will be generated by the Test Facility and will be submitted to the Sponsor for review no later than 15 days after completion of all data analyses.  The Sponsor will review the draft report and submit comments to the Test Facility within 30 days of receipt of the draft report.  The Test Facility will complete a final report of the study no later than 14 days after receipt of comments from the Sponsor. 

PROTOCOL- II

Multi - Location Field Studies to Assess the Impact of Pendimethalin 30% EC Spray on Aquatic Organism, Common Carp (Cyprinus carpio)
Study to be conducted by

National Bureau of Fish Genetic Resources

(Indian Council of Agricultural Research)

Canal Ring Road, P.O. Dilkusha,

Lucknow – 226 002, U.P., INDIA

Jointly Sponsored by

1. Rallis India Limited

2. BASF India Limited

3. Meghmani Industries Limited

4. United Phosphorous Limited

5. Punjab Chemicals & Crop Protection Limited

6. GSP Crop Science Pvt. Limited

Project number

(BIOSAFTRIAL  – CR – NBFGR – RALLIS – 2009-2012)

Introduction:

Pendimethalin 30 % EC is a registered selective pre-emergence herbicide approved for use in India for control of weeds in transplanted rice at the application rate of 1.0 to 1.5 kg a.i./ha to be applied within 3-4 days after transplanting. Pendimethalin 30 % EC is also approved for use in wheat, cotton, soybean, Groundnut, chillies and onion in the country. 

The scope of this study is to assess the hazard of Pendimethalin 30 % EC to aquatic fauna with the focus on a species of fish that is widely grown in India.  When considering the potential exposure of fish to Pendimethalin from its registered use on transplanted rice, exposure to fish  will only occur in the Rice-cum-Fish culture and when conditions during or after its use  lead to the movement  of some amounts of the  product out of the intended target area, and into adjacent water bodies. The Pendimethalin 30% EC formulation will be tested in field for its potential effects.    Previously, the acute toxicity of Pendimethalin 30 % EC  has been evaluated with several species of fish and the reported 96-hour LC50 values for Pendimethalin  have been comparable among the tested species.  

Objective:

Multi-location field studies to assess the impact of Pendimethalin 30% EC spray on aquatic organism to meet the requirement of recommendation of inter-ministerial committee constituted to review the use of insecticides and communicated by Secretary Central Insecticides Board & Registration Committee. The impact of Pendimethalin 30% EC formulation will be evaluated in rice-cum-fish culture using juvenile/grow-out common carp in 14-day field exposure study at three geographical locations of the country.  Additionally, the concentration of Pendimethalin in the water, soil and fish will also be evaluated.
Experimental Details 

The potential effect of Pendimethalin 30% EC formulation on common carp survival will be evaluated in transplanted paddy fields under conditions that are representative of Pendimethalin use in rice cultivation in India.  The depth of paddy field will be approximately 6 inch to one feet in each case when fish will be introduced.  

Paddy fields will be selected that have not been cultivated for at least three years.  This measure will greatly reduce the possibility of confounding the results of this study.  Additionally, the irrigation water used to flood the paddies must come from a source that is unlikely to contain pesticides in order to eliminate the potential for contamination. The standard agronomic practices for paddy cultivation as recommended by the regional agricultural universities will be followed to grow the crop.

Paddy crops laid out in a Randomized Complete Block Design (RCBD) will be used to perform the study for the test substance. Three control and three test paddy plots for each application rate will be prepared and each paddy plot will be 100 square meters in area (i.e., 10 m X 10 m = 0.01 ha).The final field size will be decided as per the availability of the field and cooperation by the farm owner.  The assignment of the treatments will be done randomly.  An example diagram of the paddy layout using a RCBD is illustrated in Appendix -1.  

Fish will be introduced on the day of spraying after the Pendimethalin application.  Each control and treatment group will have a target number of 20 juvenile/grow-out common carp in each paddy plot, for a total of minimum 60 fish per test concentration.  To control bias, groups of common carp added into the paddy plot will be randomly assigned at test initiation.  Fish will be held during the exposure in stainless steel wire enclosures or equivalent. Enclosures will be constructed to adequately protect the fish from outside predators (e.g. birds) and to keep the fish from escaping. Analyses of Pendimethalin in water, soil and fish tissue will be performed at specified intervals.
The field studies  will be performed   at three geographic locations. 

·  Davangere, Karnataka (South India location). 

·  Lucknow, Uttar Pradesh (North - India location).

·  Eluru -Vijayawada, Andhra Pradesh (South-East India location).

Above exact details of the locations of trials is suggested to select as per the facilities and the convenience of the researcher. This was decided by the committee members, DDG(FY.), ADG(PP), ADG(Inland FY.), ADG(Marine FY.) and HOD, Agrochemicals, IARI, New Delhi.

Test Substance and Test Substance Characterization


The test substance will be Pendimethalin 30% EC formulation.  The sponsor of the study will provide sufficient quantity of the formulation along with the certificate of analysis.

Test Organism
The test system will be juvenile common carp fish (Cyprinus carpio).The source of the fish will be documented in the final report.  All fish for the field studies will be of a uniform size and obtained from the same source and year class.  Common carp will be held for at least 14 days prior to the test in water with a dissolved oxygen content of at least 80% of the air-saturation value.  For at least 7 days before the test, fish will be held in water of the quality and temperature to be used in the test.  After a 48-hour settling-in period, if mortalities are greater than 10% of the population, the entire batch will be rejected.  If mortalities are between 5 and 10% of the population, the holding period will be continued for seven additional days; the batch is acceptable if no further mortalities occur, otherwise it will be rejected. 

During the holding period the test fish will be fed daily ad libitum.  The diet will consist of a commercially prepared dry food.  During the study, test fish will be fed approximately 3-5% wet body weight per day of the same laboratory made or commercially prepared dry food fed to these fish during the holding period.  

Justification of the Test System
Common carp fish are selected as the test aquatic organism because they are representative species in India and for their economic importance as a food fish in India. This species is most suitable and under cultivation practices in paddy - cum - fish culture in India and its culture in rice-cum-fish culture system is expanding day by day in many well irrigated paddy fields.
Procedure for Identification of Test System
All cages containing common carp will be clearly marked with the treatment and the project number.

Preparation of Test Concentrations
Application of Pendimethalin to the Paddies - Paddies will be treated using typical application practices and at three specified application rates.  The application rates will be 0.5 kg a.i. (Lower), 1.0 kg a.i. (Medium)  and 1.50 kg a.i. (Higher) Pendimethalin/ha as suggested by  the committee members, DDG(FY.), ADG(PP), ADG(Inland FY.), ADG(Marine FY.) and HOD, Agrochemicals, IARI, New Delhi. Presently,  the farmers are using this pesticide/weedicide on rice (transplanted), as approved by the by Registration Committee, @ 1.0 kg a.i. and 1.50 kg a.i. Pendimethalin/ha.  Efforts will be made to strictly limit the amount of drift from these application.  A curtain will be used to surround each paddy during the application, which will greatly limit drift among the paddies.

Soil Characterization

The soil used in  the field study will be characterized for soil texture, pH, and organic matter content.  The details of these procedures will be summarized in the final report.

Environmental Conditions for the Field Study

The environmental (meteorological) conditions will be monitored and recorded for the filed study on day zero, 7th day and 14th day of the experimental period. For example, temperature, paddy field water levels, pH, hardness, alkalinity, dissolved oxygen, ammonia, dissolved organic carbon and conductivity.

Analytical Analyses - Measurements of Pendimethalin in the Water 
Prior to analysis of Pendimethalin in water, the performance of the method described in the standard operating procedure (SOP) will be verified.  A set of water samples will be fortified with known concentrations of Pendimethalin, and carried through the analytical procedure along with controls to obtain Pendimethalin/residue recovery data.  

Analytical Chemistry 

Chemical analysis of Pendimethalin/residue of the growth study samples will be performed by GC/HPLC by outsourcing to the National Accredited Laboratory or can be done with the help of National coordinator, National Network on Pesticide Residue Analysis at IARI, New Delhi. The analytical method used will be based upon methodology provided by the Sponsor or following an SOP established at the Test Facility. The methodology used to analyze the test samples will be documented in the raw data and summarized in the final report.

Biological Measurements for the Field Study
The observations of mortality will be made daily during the field test due to the difficulty of making clinical observations in the field.  Lethality is defined as lack of visible movement (e.g., lack of fin or opercular movement) in the fish and no reaction to a slight mechanical stimulus to the caudal peduncle. Dead fish will be removed immediately after the observation and dead fish will not be replaced.  

Measurements of Residual Analysis
The concentration of Pendimethalin formulation in the top 6 inches of soil, water, fish tissue (liver & fillets) and will be evaluated at specified intervals during the field-exposure period. For residue analyses samples will be collected at the time fish are introduced into the paddies and at 24 hour intervals over the first 96 hours on day 7 for all replicate paddies and from all treatments.  Thereafter, the concentration of Pendimethalin in soil, water and fish tissue will be analyzed on day 14, the final day of fish exposure. The residue analysis will be conducted by outsourcing to the National accredited laboratory in India or can be done with the help of National coordinator, National Network on Pesticide Residue Analysis at IARI, New Delhi. A SOP will be prepared outlining the methodology for extraction and analysis and reviewed by the sponsor prior to initiation of the analyses.  Prior to analysing study specimens, the performance of the method described in the SOP will be verified.  

Data and Statistical Analysis

For the field mortality study, the level of mortality in the test groups will be corrected for the natural rate of mortality in the control group if control mortality exceeds 10%.  Mortality in the field study will be evaluated using a Fisher’s exact test or equivalent (( = 0.05).

Records to be Maintained

Records will be maintained of all sample transfers, analyses, the protocol, study specific work procedures, and all deviations and amendments thereto and copies of all letters memoranda and other correspondence related to this study.  These documents may include: photocopies, computer generated hard copies or hand-written notes that describe the procedures used to generate data for this study.  Upon completion of the study, all study records and final report will be archived with the Test Facility for at least one year after study completion.  A complete copy of all original data, statistics, and study records will be made and sent to the Sponsor after the completion of the study but not before the finalization of the report.  The Sponsor will have access to all study records during and after the study is completed.

Changes to the Protocol

Planned changes to the protocol will be documented in the form of written protocol amendments.  Amendments become part of the protocol and will be archived with the protocol.  All other changes will be in the form of written protocol deviations signed by the Study Director and will be filed with the raw data.  All changes to the protocol will be addressed in the final report.

Study Reports

A draft of the study report will be generated by the Test Facility and will be submitted to the Sponsor for review no later than 30 days after completion of all data analyses.  The Sponsor will review the draft report and submit comments to the Test Facility within 60 days of receipt of the draft report.  The Test Facility will complete a final report of the study no later than 14 days after receipt of comments from the Sponsor. 
APPENDIX - 1

Example of the Randomized Complete Block Design (RBCD) layout of paddies for the field evaluation
A single circular cage or carrel containing fish will be randomly placed in one of the four quadrants in each paddies. The size of each paddies  will by 10 m x 10 m (100 m2 = 0.01 ha). It is right to mention here that, due to irregular sizes of the farmer’s experimental paddy farms the dimensions of length and breadth may vary. Accordingly, the length and breadth of each farm may not be exactly 10 m x 10m but it will be tried in such a way  that total area would be approx. 100  m2 for each farm.

Treatment 1 = control; Treatment 2 =low formulation application rate; treatment 3 = high formulation application rate
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Annexure III
Sub Chronic Oral Toxicity in Non Rodents
Objectives / Purpose

The basic objective of the study is to obtain scientific information regarding toxic effects produced,target organs affected and possibility of accumulation of test substance   following its repeated oral administration  for at least 90 days (covering post-weaning maturation and growth well into adulthood), and to make an estimate of a  dose level  at which toxic changes( adverse effects) are not observed i.e. ‘ No Observed Adverse Effect Level’(NOAEL). This ‘NOAEL’ can become the basis for selecting dose levels for chronic toxicity studies and for establishing safety criteria for human exposure. The study should also reveal information about pesticides having potential to cause neurotoxic ,immunological or reproductive organ effects so as further in-depth investigation be carried out on such pesticides. 

Principle of the test:

      The test substance is orally administered to dogs for a period of 90 days at different dose levels and animals are observed for any signs of toxicity clinically. Their haematological and biochemical parameters are monitored. The dead, killed ( due to humane reasons) and surviving animals which are killed at the end of experiment, are necropsied.
1.
Animal Species

Preferred species- Beagle Dog
2.
Age / Weight

4 - 6 months preferred (Not more than 9 months old). 

2a.        Diet & housing

              Conventional laboratory diet ad water ad libitium may be provided.

               Artificial light with 12 hrs light and dark cycle is preferred.

3.
Number of animals/ dose group

4 Male + 4 Female per dose level.
Further, an additional 4 animals (two male and two females) may be included in each control and high dose groups for determining reversibility or persistence. 
4.         No. of dose groups (including recovery group)
At least three dose levels (unless limit test is performed) and a concurrent control. The control group shall be an untreated group or a vehicle-control group if a vehicle is used in administering the test substance. Based on the previous knowledge and close analogue of the chemical the reversibility study may be conducted by taking additional satellite group of 4 animals (2/sex) in high dose and control.
5      Selection of Doses:

           The dose selection should be such that highest dose level should induce toxicity but not mortality or severe distress in animals. The lower dose levels should be in descending sequence with appropriate intervals( usually 2-4 fold) to demonstrate any dosage related response and a no-observed-adverse-effect level (NOAEL) at the lowest dose level. For selecting the initial dose level the dose range finding study, toxicological and toxicokinetic properties of test substance and its physic-chemical properties be considered.

6.
Limit Test
If a test at dose of least 1000 mg/kg body weight/day produces no observed adverse effects, a full study using three dose levels may not be considered necessary except when human exposure indicates the need for a higher dose level to be used.

7.         Acclimatization  
Test animals to be acclimatized to laboratory conditions for at least 5 days. Animals should be randomly assigned to various groups and each animal should be identified by a unique number.

8.          Dose Preparation:

         The test substance is usually given by mixing in diet. It may be given via gavage or in drinking water if the purpose of study and the physic-chemical properties of the test substance requires so.

9.
Dose Administration 
The animals are dosed with the test substance daily seven days each week for a period of 90 days.  While administering the test substance via diet, care should be taken to maintain either constant dietary concentration (ppm) or a constant dose level in terms of animals body weight of the test substance.
10.
Observation period
  Minimum 90 days. However, it may extend if recovery group is included in the study. Animals in recovery group should be observed for a period of 28 days.

11.
Type of observations
             Clinical observations:

General clinical observations should be made at least once a day. All animals are inspected for signs of morbidity and mortality. 

At least once prior to the first exposure and once a week thereafter, detailed clinical observations should be made in all animals. Signs noted should include, but not be limited to, changes in skin, fur, eyes, mucous membranes, occurrence of secretions and excretions and autonomic activity (e.g., lacrimation, piloerection, pupil size, unusual respiratory pattern). Changes in gait, posture and response to handling as well as the presence of clonic or tonic movements, stereotypes (e.g., excessive grooming, repetitive circling) or bizarre behaviour (e.g., self-mutilation, walking backwards) should also be recorded.

Ophthalmological examination should be made prior to the administration of the test substance and at the termination of the study, preferably in all animals but at least in the high dose and control groups. If changes in the eyes are detected all animals should be examined.

   Reactivity   to  stimuli of  different  types  (e.g., auditory, visual and proprioceptive stimuli), assessment of grip strength and motor activity assessment should be conducted anytime between 11-13 weeks.  However, it  may be omitted when data on functional observations are available from other studies and the daily clinical observations did not reveal any functional deficits or if animals reveal such signs of toxicity that would interfere with the functional test performance.  

Body weight and food/water consumption: 

All animals should be weighed at least once a week. Measurements of food and water consumption should be made at least weekly.  

Haematology and Clinical Biochemistry:

At the end of the test period, blood samples should be collected just prior to or as part of the procedure for killing the animals. The following haematological and clinical chemistry examinations should be made at the end of the test period and when any interim blood samples may have been collected. Overnight fasting of the animals prior to blood sampling is recommended. 
Haematological investigations:

 haematocrit,
 haemoglobin concentration, 
erythrocyte count, 
total and differential leukocyte count,
 platelet count and 
a measure of blood clotting time/potential. 

Clinical biochemistry Investigations:

Determination in serum or plasma should include:

sodium,
 potassium,
 glucose,
 total cholesterol, 
urea,
 blood urea nitrogen,
 creatinine,
 total protein and albumin
SAP

Alanine aminotransferase

Aspartate aminotransferase

Gamma glutamyl transpeptidase(optional)

Sorbitol dehydrogenase (optional)

Other determinations that should be carried out if the known properties of the test substance may, or are suspected to, affect related metabolic profiles include calcium, phosphorus, fasting triglycerides, specific hormones, methaemoglobin and cholinesterase. These need to be identified for chemicals in certain classes or on a case-by-case basis. Overall, there is a need for a flexible approach, depending on the species and the observed and/or expected effect from a given compound. If historical baseline data are inadequate, consideration should be given as to whether haematological and clinical biochemistry variables need to be determined before dosing commences; it is generally not recommended that this data be generated before treatment.

Urinanalysis:

Optionally, the following urinalysis determinations could be performed during the last week of the study using timed urine volume collection:
 appearance, 
volume, 
osmolality or specific gravity, 
pH,
 protein, 
glucose
 and blood/blood cells.   

Pathology:

Gross necropsy:

A detailed gross necropsy should be carried out on all animals( died or killed) This should  includes:

-careful examination of the external surface of the body,
- all orifices, and 
-the cranial, thoracic and abdominal cavities and their contents. 
-The liver, 
-kidneys, 
-adrenals,
 -testes, 
-epididymides
-uterus, 
-ovaries, 
-thymus, 
-spleen
-brain and 
-heart of all animals (except those found moribund and/or intercurrently killed) should be trimmed of any adherent tissue,, and their wet weight taken as soon as possible  to avoid drying.
The following tissues should be preserved in the most appropriate fixation medium for both the type of tissue and the intended subsequent histopathological examination: 
all gross lesions, 
brain (representative regions including cerebrum, cerebellum and medulla/pons), spinal cord (at three levels: cervical, mid-thoracic and lumbar), 
pituitary, 
thyroid, 
parathyroid, 
thymus, 
oesophagus, 
salivary glands
stomach, 
small and large intestines (including Peyer’s patches), 
liver,
 pancreas,
 kidneys, 
adrenals,
 spleen,
 heart,
 trachea and lungs (preserved by inflation with fixative and then immersion), aorta,
 gonads,
 uterus,
 accessory sex organs, 
female mammary gland, 
prostate, 
urinary bladder,
 gall bladder (mouse), 
lymph nodes (preferably one lymph node covering the route of administration and another one distant from the route of administration to cover systemic effects), peripheral nerve (sciatic or tibial) preferably in close proximity to the muscle
a section of bone marrow (and/or a fresh bone marrow aspirate ), 
skin and
 eyes (if changes were observed during ophthalmological examinations

Histopathology:

Full histopathology should be carried out on the preserved organs and tissues of all animals in the control and high dose groups. These examinations should be extended to animals of all other dosage groups, if treatment-related changes are observed in the high dose group.

All gross lesions should be examined.

When a recovery group is used, animals of this group should be subjected to histopathology of  tissues and organs identified .
12. Toxic End Point:

 Determination of  NOEL and NOAEL.

Sub Chronic Oral Toxicity in Rodents
Objective / Purpose 

The basic objective of the study is to obtain scientific information regarding toxic effects produced,target organs affected and possibility of accumulation of test substance   following its repeated oral administration  for at least 90 days (covering post-weaning maturation and growth well into adulthood), and to make an estimate of a  dose level  at which toxic changes( adverse effects) are not observed i.e. ‘ No Observed Adverse Effect Level’(NOAEL). This ‘NOAEL’ can become the basis for selecting dose levels for chronic toxicity studies and for establishing safety criteria for human exposure. The study should also reveal information about pesticides having potential to cause neurotoxic ,immunological or reproductive organ effects so as further in-depth investigation be carried out on such pesticides. 
Principle of the test:

      The test substance is orally administered to rats for aperiod of 90 days at different dose levels and animals are observed for any signs of toxicity clinically. Their haematological and biochemical parameters are monitored. The dead, killed ( due to humane reasons) and surviving animals which are killed at the end of experiment, are necropsied
1.
Animal Species

Preferred species - Rat 
2.
Age

Young healthy adults should be used in the study. Fewmales should be nulliparous and non-pregnant. Dosing should begin as soon as possible after weaning and not after the animals are 9 weeks old.

3.
Weight

The weight variation of animal used should be minimal and not exceed + 20% of the mean weight of each sex. 

4.
Number of animals / dose group 

20 animals (ten female and ten male) / dose Group. 

Further, an additional 10 animals (five male and five females) may be included in each control and high dose groups for determining reversibility or persistence. _. 
5.
Number of dose groups(including recovery group)
At least 3 dose levels (unless limit test is performed) and a concurrent control should be used 
The control group shall be an untreated group or a vehicle-control group (as applicable). Based on the previous knowledge and close analogue of the chemical the reversibility study may be conducted by taking additional satellite group of 10 animals (5/sex) in high dose and control.
5a       Selection of Doses:
           The dose selection should be such that highest dose level should induce toxicity but not mortality or severe distress in animals. The lower dose levels should be in descending sequence with appropriate intervals( usually 2-4 fold) to demonstrate any dosage related response and a no-observed-adverse-effect level (NOAEL) at the lowest dose level. For selecting the initial dose level the dose range finding study, toxicological and toxicokinetic properties of test substance and its physic-chemical properties be considered.
6.
Limit Test

If a test at dose of least 1000 mg/kg body weight/day produces no observed adverse effects, a full study using three dose levels may not be considered necessary except when human exposure indicates the need for a higher dose level to be used.

7.
Acclimatization & Preparation of Animals:
Test animals to be acclimatized to laboratory conditions for at least 5 days. Animals should be randomly assigned to various groups and each animal should be identified by a unique number.

7a.      Dose Preparation:

         The test substance is usually given by mixing in diet. It may be given via gavage or in drinking water if the purpose of study and the physic-chemical properties of the test substance requires so.

8.
Dose Administration:
The animals are dosed with the test substance daily seven days each week for a period of 90 days.  While administering the test substance via diet, care should be taken to maintain either constant dietary concentration (ppm) or a constant dose level in terms of animals body weight of the test substance.
9.
Observation period
 Minimum 90 days. However, it may extend if recovery group is included in the study. Animals in recovery group should be observed for a period of 28 days.

11.
Type of observation:
Clinical observations:

General clinical observations should be made at least once a day. All animals are inspected for signs of morbidity and mortality. 

At least once prior to the first exposure and once a week thereafter, detailed clinical observations should be made in all animals. Signs noted should include, but not be limited to, changes in skin, fur, eyes, mucous membranes, occurrence of secretions and excretions and autonomic activity (e.g., lacrimation, piloerection, pupil size, unusual respiratory pattern). Changes in gait, posture and response to handling as well as the presence of clonic or tonic movements, stereotypes (e.g., excessive grooming, repetitive circling) or bizarre behaviour (e.g., self-mutilation, walking backwards) should also be recorded.

Ophthalmological examination should be made prior to the administration of the test substance and at the termination of the study, preferably in all animals but at least in the high dose and control groups. If changes in the eyes are detected all animals should be examined.

   Reactivity   to  stimuli of  different  types  (e.g., auditory, visual and proprioceptive stimuli), assessment of grip strength and motor activity assessment should be conducted anytime between 11-13 weeks.  However, it  may be omitted when data on functional observations are available from other studies and the daily clinical observations did not reveal any functional deficits or if animals reveal such signs of toxicity that would interfere with the functional test performance.  

Body weight and food/water consumption: 
All animals should be weighed at least once a week. Measurements of food and water consumption should be made at least weekly.  

Haematology and Clinical Biochemistry:

At the end of the test period, blood samples should be collected just prior to or as part of the procedure for killing the animals. The following haematological and clinical chemistry examinations should be made at the end of the test period and when any interim blood samples may have been collected. Overnight fasting of the animals prior to blood sampling is recommended. 
Haematological investigations:

 haematocrit,
 haemoglobin concentration, 
erythrocyte count, 
total and differential leukocyte count,
 platelet count and 
a measure of blood clotting time/potential. 

Clinical biochemistry Investigations:

Determination in serum or plasma should include:

sodium,
 potassium,
 glucose,
 total cholesterol, 
urea,
 blood urea nitrogen,
 creatinine,
 total protein and albumin
SAP

Alanine aminotransferase

Aspartate aminotransferase

Gamma glutamyl transpeptidase(optional)

Sorbitol dehydrogenase (optional)

Other determinations that should be carried out if the known properties of the test substance may, or are suspected to, affect related metabolic profiles include calcium, phosphorus, fasting triglycerides, specific hormones, methaemoglobin and cholinesterase. These need to be identified for chemicals in certain classes or on a case-by-case basis. Overall, there is a need for a flexible approach, depending on the species and the observed and/or expected effect from a given compound. If historical baseline data are inadequate, consideration should be given as to whether haematological and clinical biochemistry variables need to be determined before dosing commences; it is generally not recommended that this data be generated before treatment.

Urinanalysis:

Optionally, the following urinalysis determinations could be performed during the last week of the study using timed urine volume collection:
 appearance, 
volume, 
osmolality or specific gravity, 
pH,
 protein, 
glucose
 and blood/blood cells.   

Pathology:

Gross necropsy:

A detailed gross necropsy should be carried out on all animals( died or killed) This should  includes:

-careful examination of the external surface of the body,
- all orifices, and 
-the cranial, thoracic and abdominal cavities and their contents. 
-The liver, 
-kidneys, 
-adrenals,
 -testes, 
-epididymides
-uterus, 
-ovaries, 
-thymus, 
-spleen
-brain and 
-heart of all animals (except those found moribund and/or intercurrently killed) should be trimmed of any adherent tissue,, and their wet weight taken as soon as possible  to avoid drying.
The following tissues should be preserved in the most appropriate fixation medium for both the type of tissue and the intended subsequent histopathological examination: 
all gross lesions, 
brain (representative regions including cerebrum, cerebellum and medulla/pons), spinal cord (at three levels: cervical, mid-thoracic and lumbar), 
pituitary, 
thyroid, 
parathyroid, 
thymus, 
oesophagus, 
salivary glands
stomach, 
small and large intestines (including Peyer’s patches), 
liver,
 pancreas,
 kidneys, 
adrenals,
 spleen,
 heart,
 trachea and lungs (preserved by inflation with fixative and then immersion), aorta,
 gonads,
 uterus,
 accessory sex organs, 
female mammary gland, 
prostate, 
urinary bladder,
 gall bladder (mouse), 
lymph nodes (preferably one lymph node covering the route of administration and another one distant from the route of administration to cover systemic effects), peripheral nerve (sciatic or tibial) preferably in close proximity to the muscle
a section of bone marrow (and/or a fresh bone marrow aspirate ), 
skin and
 eyes (if changes were observed during ophthalmological examinations

Histopathology:

Full histopathology should be carried out on the preserved organs and tissues of all animals in the control and high dose groups. These examinations should be extended to animals of all other dosage groups, if treatment-related changes are observed in the high dose group.

All gross lesions should be examined.

When a recovery  group is used, animals of this group should be subjected to histopathology of  tissues and organs identified .
Toxic End Point:
Determination of NOAEL.
Sub Acute Dermal Toxicity

Objectives / Purpose

The basic objective of the study is to obtain scientific information on possible health hazards likely to arise from repeated exposures by the dermal route over a limited period of time.  

Principle of the test:

      The test substance is applied daily to the skin in graduated doses to several groups of experimental animals, for a period of 21days The animals are observed daily for any signs of toxicity. Animals which die during the test are necropsied, and at the conclusion of the test the surviving animals are scarified and necropsied. 
1. Animal Species

Rat or Rabbit 
2.  Selection of Animals:

Healthy, young, adult animals with healthy skin weighing             Rats: 200 – 300 g  
Rabbits : 2 – 3 Kg and

weight variation  not exceeding 20 percent of the mean weight for each sex.    
3.  Housing & Feeding:
Rabbits should be housed at temperature 20 ( + 3) degree C and relative humidity 30  to 70% and 12 hours light and dark cycle.
Rats should be housed at temperature 22( + 3) degree C and relative humidity 30 to 70% with 12 hours light and dark cycle.

Feed and water may be provided at libitum.

4. Acclimatization

Test animals to be acclimatized to laboratory conditions for at least 5 days. Animals should be randomly assigned to various groups and each animal should be identified by a unique number.

5. Number of animals/ Dose Group

5 male + 5 female( nulliparous and non pregnant) per dose level.

Further, an additional 10 animals (five male and five females) may be included in each control and high dose groups for determining reversibility or persistence based on the previous knowledge and close analogue of the chemical

6. Number of dose groups (including recovery group)
At least three dose levels (unless limit test is performed) and a concurrent control. The control group shall be an untreated group or a vehicle-control group if a vehicle is used in applying the test substance.  The high dose level should produce toxic effects but not fatalities. The low dose level should not produce any evidence of toxicity and intermediate dose should produce some observable toxic effects.

7. Preparation of animals:
Animals are randomized and assigned to treatment and control groups.Fur is removed from dorsal area of trunk of animals by clipping or shaving. Care should be taken not to damage or abrade the skin while clipping or shaving. If shaving is employed to remove the fur then it should be carried out 24 hrs. before the substance is applied on the skin.

8. Limit Test

If a test at dose of least 1000 mg/kg body weight/day produces no observed adverse effects, a full study using three dose levels may not be considered necessary except when human exposure indicates the need for a higher dose level to be used.

9. Application method
The test substance should be applied uniformly over shaven/clipped area which is approximately 10 per cent of the total body surface area. The test substances which are liquid are usually applied undiluted unless severe skin irritation necessitate its dilution.Solid test substances are pulvarised ( if required) and moistened with water or vehicle before applying. The test substance is held in place on the skin with a porous gauze dressing and non irritating tape. The test site should be further covered in a suitable manner to ensure that animals does not ingest the test substance.

10. Exposure Duration

21days 6 hours per day on a 7-day per week basis. However, based primarily on practical considerations, application on a 5-day per week basis can  be acceptable.

11. Observation period

Daily during 21 days of dosing period  + 14 days in case of recovery groups (If considered).

12. Observations 

Cage-side observations should include, but not be limited to, changes in skin and fur, eyes and mucous membranes and also respiratory, circulatory, autonomic and central nervous system, somatomotor activity and behaviour pattern.Signs of toxicity, their time of onset, duration and severity should be recorded.

Moribund animals should be sacrificed when noticed. All surviving animals ( except of recovery group) are sacrificed at the end of the dosing period.

Body weight and feed consumption should be recorded weekly.


Haematology: 
Including haematocrit, haemoglobin concentration, erythrocyte count, total and differential leucocyte count, and a measure of clotting potential such as clotting time, prothrombin time, thromboplastin time, or platelet count should be investigated at the end of the test period.
Clinical biochemistry: 
Determination on blood should be carried out at the end of the test period. Blood parameters of liver and kidney function are appropriate. The selection of specific tests will be influenced by observations on the mode of action of the substance. Suggested determinations are: calcium, phosphorus, chloride, sodium, potassium, fasting glucose (with period of fasting appropriate to the species), urea nitrogen, albumen, blood creatinine, total bilirubin and total serum protein measurements. 

Urinalysis is not required on a routine basis, but only when there is an indication based on expected or observed toxicity. If historical baseline data are inadequate, consideration should be given to determination of haematological and clinical biochemistry parameters before dosing commences.
Pathology:

Gross necropsy:

Full gross necropsy should include
- examination of the external surface of the body, all orifices, and the cranial, thoracic and abdominal cavities and their contents. 
-The liver, kidneys, adrenals and testes must be weighed wet as soon as possible after dissection to avoid drying. 
-The following organs and tissues should be preserved in a suitable medium for possible future histopathological examination: 
0 normal and treated skin
0liver, 
0kidney and
0 target organs, that is, those organs showing gross lesions or changes in size.

Histopathology:

Histological examination should be performed on the preserved organs and tissues of the high dose group and the control group. These examinations may be extended to animals of other dosage groups, if considered necessary to investigate the changes observed in the high dose group. Animals in the satellite group should be examined histologically with particular emphasis on those organs and tissues identified as showing effects in the other treated groups.
Toxic End point:

Determination of NOEL and NOAEL.
Sub Acute Inhalation Study
Objective / Purpose

To get information about the toxicity of test substance following repeated exposure for a limited period (28 days) by inhalation route. The data so generated, provide for quantitative inhalation risk-assessment of test substance.
 Principal of the Study

Groups of male and female animals are exposed for 6 hours per day for 28 days at three or more concentration levels along with a negative and /or vehicle control group. Generally exposure is made for 5 days a week. The animals are observed daily for any signs of toxicity. Animals which die during the test are necropsied, and at the conclusion of the test the surviving animals are scarified and necropsied. 

1.     Animal Species
Rat is preferred. Justification should be provided if other species are used. 
2.      Age 
Young adults 7 to 9 weeks of age.


3.     Weight
Body weights should be within ±20% of the mean weight for each sex.
4.     Housing and Feeding Conditions 
Temperature - 22±3ºC

Relative Humidity – 50-60% (However, humidity should not be below 30% or exceed   70% at any given point of time).

Lighting – 12 hours light and dark cycle

Diet and water – Standard laboratory diet specific to the species and filtered water, free   from contamination
5.     Acclimatization
To be acclimatized to lab conditions at least for 5 days.
6.     Number of animals/ Concentration Group

5 male + 5 female (nulliparous and non pregnant) per concentration level./Group.

Further, an additional 10 animals (five male and five females) may be included in each control and high concentration groups for determining reversibility or persistence based on the previous knowledge and close analogue of the chemical

7.      Number of concentration groups (including recovery group)
At least three concentration levels (unless limit test is performed) and a concurrent control. The control group shall be an untreated group or a vehicle-control group if a vehicle is used in applying the test substance.  The high concentration level should produce toxic effects but not fatalities. The low concentration  should not produce any evidence of toxicity and intermediate concentration level should produce some observable toxic effects.

8.      Equipment
Any standard inhalation chamber.

9.      Route of Exposure
Preferably via n- only.  Rationale to be given in case of whole body exposure.
10.    Administration Method
Animals are exposed to the test article as a gas, vapour, aerosol, or a mixture thereof. The physical state to be tested depends on the physico-chemical properties of the test article, the selected concentration, and/or the physical form most likely present during the handling and use of the test article.

11.    Exposure Duration
 6 hours per day on 5 days per week basis for 4 weeks Chamber Atmosphere 
The flow of air through the chamber should be carefully controlled, continuously monitored, and recorded at least hourly during each exposure. In case of nose only exposure care should be taken to avoid rebreathing.Oxygen concentration should be at least 19% and carbon dioxide concentration should not exceed 1%. Chamber temperature should be maintained at 22±3°C.  The relative humidity should ideally be maintained in the range of 30 to 70%.

12.    Particle size distribution
Particle sizing should be performed for all aerosols and for vapours that may condense to form aerosols. To allow for exposure of all relevant regions of the respiratory tract, aerosols with mass median aerodynamic diameters (MMAD) ranging from 1 to 4 μm are recommended. (Except for cases where it is not possible viz. metal fume particles which will be smaller or fibers or charged particles which may be larger.) 
13.     Limit test
Up to a maximum concentration of 5 mg/L for aerosols, 20 mg/L for vapours and 20,000 ppm for gases. 

Where above concs. are not possible then at the maximum attainable concentration. In case of no lethality, full study using 3 concentrations is not necessary.

14.    Main test
The main study to consists of three concentration levels, and also  a negative control and/or vehicle control as needed . 

Based on the previous knowledge and close analogue of the chemical the reversibility study may be conducted by taking additional satellite group  of 10  animals (5 male & 5 Female)  in high concentration and control (air or vehicle control as applicable). The animals are exposed to test substance for 6hrs. per day on a 5 day per week basis for 4 weeks. Feed should be withheld during the exposure period of 6 hrs.Water may be given during whole body exposure. The concurrent control animals should be handled in a similar manner as test Groups except that they are exposed to filtered air or air with same relative humidity ( if water is used as vehicle) or with  same concentration of vehicle as used in the study ( in case of vehicle control). 

15.   Observation period
Daily during 28 days of dosing period  + at least 14 days in recovery group (if considered). 

16.   Type of Observations
Clinical observations on daily basis  before,during and after exposure for each animal, Cage-side observations should include, but not be limited to, changes in skin and fur, eyes and mucous membranes and also respiratory, circulatory, autonomic and central nervous system, somatomotor activity and behaviour pattern.Signs of toxicity, their time of onset, duration and severity should be recorded. Additional assessment like kinetics, biomonitoring, lung functions and behavioural changes may be included in the study.

Moribund animals should be sacrificed when noticed. All surviving animals ( except of recovery group) are sacrificed at the end of the dosing period.

Body weight should be recorded before the first exposure and then twice weekly ( Monday and Friday) and then at death or euthenesia.  

Feed consumption should be recorded weekly.

Clinical Pathology 
Clinical pathology assessments should be made for all animals, including control and satellite (reversibility) animals if considered , when they are sacrificed. The time interval between the end of exposure and blood collection should be recorded, particularly when the reconstitution of the addressed endpoint is rapid. Sampling following the end of exposure is indicated for those parameters with a short plasma half-time (e.g., COHb, CHE, and MetHb). 

Urinalysis is not required on a routine basis, but may be performed when deemed useful based on expected or observed toxicity. 
The following haematology and clinical chemistry assessment are recommended to be carried out on all animals:

	Haematology 


	Erythrocyte count 

Haematocrit 

Haemoglobin concentration 

Mean corpuscular haemoglobin 

Mean corpuscular volume 

Mean corpuscular haemoglobin concentration 

Reticulocytes 

	Total leukocyte count 

Differential leukocyte count 

Platelet count 

Clotting potential (select one): 

Prothrombin time 

Clotting time 

Partial thromboplastin time 

	Clinical Chemistry 


	Glucose* 

Total cholesterol 

Triglycerides 

Blood urea nitrogen 

Total bilirubin 

Creatinine 

Total protein 

Albumin 

Globulin 

	Alanine aminotransferase 

Aspartate aminotransferase 

Alkaline phosphatase 

Potassium 

Sodium 

Calcium 

Phosphorus 

Chloride 


	Urinalysis (optional) 


	Appearance (colour and turbidity) 

Volume 

Specific gravity or osmolality
pH 
	Total protein 

Glucose 

Blood/blood cells 


(*) : Determination of fasting glucose may be carried out after overnight fasting during the last exposure week, or after overnight fasting prior to necropsy (in the latter case together with all other clinical pathology parameters. 
 In order to better characterize a test article’s toxicity, additional parameters e.g., cholinesterase, lipids, hormones, acid/base balance, methaemoglobin or Heinz bodies, creatine kinase, myeloid/erythroid ratio, troponins, arterial blood gases, lactate dehydrogenase, sorbitol dehydrogenase, glutamate dehydrogenase, and gamma glutamyl transpeptidase may be carried out.
Gross Pathology and Organ Weights: 
All test animals, including those which die during the test or are removed from the study for animal welfare reasons, should be subjected to complete exsanguination (if feasible) and gross necropsy. The time between the end of each animal’s last exposure and their sacrifice should be recorded. If a necropsy cannot be performed immediately after a dead animal is discovered, the animal should be refrigerated (not frozen) at a temperature low enough to minimize autolysis. Necropsies should be performed as soon as possible, normally within a day or two. All gross pathological changes should be recorded for each animal with particular attention to any changes in the respiratory tract. 
the following organs and tissues that should be preserved in a suitable medium during gross necropsy for histopathological examination. .. Tissues and organs should be fixed in 10% buffered formalin or another suitable fixative as soon as necropsy is performed, and no less than 24-48 hours prior to trimming depending on the fixative to be used.
	

	*AdrenalsBone marrow and/or fresh aspirate) 

*Brain (including sections of cerebrum, cerebellum, and medulla/pons) 

[Eyes (retina, optic nerve) and eyelids] 

*Heart 
*Kidneys Larynx (3 levels, 1 level to include the base of the epiglottis) 

*Liver
*Lung (all lobes at one level, including main bronchi) 

Lymph nodes from the hilar region of the lung, especially for poorly soluble particulate test materials. For more in depth examinations and/or studies with immunological focus, additional lymph nodes may be considered, e.g. those from the mediastinal, cervical/submandibular and/or auricular regions. 

Nasopharyngeal tissues (at least 4 levels; 1 level to include the nasopharyngeal duct and the Nasal Associated Lymphoid Tissue(NALT) Oesophagus

[Olfactory bulb] Ovaries 
	Seminal vesicles 

Spinal cord (cervical, mid-thoracic, and 

lumbar) 

*Spleen 
Stomach 

*Testes 
*Thymus 
Thyroid 

Trachea (at least 2 levels including 1 longitudinal section through the 

carina and 1 transverse section) 

[Urinary bladder] Uterus All gross lesions 


* .The organs should be trimmed and weighed as soon as possible after dissection      to avoid drying. (     )  Optional

The lungs should be removed intact, weighed, and instilled with a suitable fixative at a pressure of 20-30 cm of water to ensure that lung structure is maintained Sections should be collected for all lobes at one level, including main bronchi, but if lung lavage is performed, the unlavaged lobe should be sectioned at three levels (not serial sections). 
At least 4 levels of the nasopharyngeal tissues should be examined, one of which should include the nasopharyngeal duct, to allow adequate examination of the squamous, transitional (non-ciliated respiratory), respiratory (ciliated respiratory) and olfactory epithelium, and the draining lymphatic tissue Three levels of the larynx should be examined, and one of these levels should include the base of the epiglottis . At least two levels of the trachea should be examined including one longitudinal section through the carina of the bifurcation of the extrapulmonary bronchi and one transverse section.

Histopathology 
A histopathological evaluation of all the organs and tissues  should be performed for the control and high concentration groups, and for all animals which die or are sacrificed during the study. Particular attention should be paid to the respiratory tract, target organs, and gross lesions. The organs and tissues that have lesions in the high concentration group should be examined in all groups. The study director may choose to perform histopathological evaluations for additional groups to demonstrate a clear concentration response. When a satellite (reversibility) group is used, histopathological evaluation should be performed for all tissues and organs identified as showing effects in the treated groups. If there are excessive early deaths or other problems in the high exposure group that compromise the significance of the data, the next lower concentration should be examined histopathologically. An attempt should be made to correlate gross observations with microscopic findings.
17.   Toxic End Point:
Determination of NOAEL and NOEL.
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