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1. Scope
This guideline applies to every research or testing protocol reviewed by the CMRD IRB that uses live vertebrate animals, whether in a laboratory, an animal facility or the field. Applicants must attach the Animal Use Supplement (Annex) to APP-1. Research involving laboratory animals, other than non-invasive observation, is reviewed by the full Board, which invites a veterinarian or another expert in animal research as an independent expert (SOP sections 1.12 and 2.11).
2. Legal and ethical framework
1. The Animal Welfare Act, 2019, which replaced the Cruelty to Animals Act, 1920, prohibits unnecessary cruelty to animals but exempts acts done by government-approved educational and research institutions. Because the law offers little specific protection to research animals, institutional review is the main safeguard, and the IRB applies the international standards below.
1. Research on wild animals in their natural habitat requires permission from the Bangladesh Forest Department under the wildlife conservation law in force, in addition to IRB approval.
1. Animal carcasses and contaminated waste are disposed of in accordance with the Medical Waste (Management and Processing) Rules, 2008.
1. International standards applied by the IRB: CIOMS–ICLAS International Guiding Principles for Biomedical Research Involving Animals (2012); the Guide for the Care and Use of Laboratory Animals (8th edition, 2011); the AVMA Guidelines for the Euthanasia of Animals (2020 edition); and the ARRIVE 2.0 reporting guidelines (2020).
3. The 3Rs
	Principle
	What it means
	What the protocol must show

	Replacement
	Use methods that avoid or replace live animals wherever possible.
	Alternatives considered (cell or tissue culture, computer models, human volunteers, existing data) and why they cannot answer the question.

	Reduction
	Use the minimum number of animals consistent with valid results.
	A sample size calculation (section 4), sharing of control groups, and use of each animal for as many measurements as is humane.

	Refinement
	Minimise pain, suffering and distress and improve welfare throughout the animal’s life.
	Anaesthesia and analgesia, least invasive techniques, humane endpoints, enrichment, handling and trained personnel.


4. Minimum number of animals
Too few animals produce unreliable results and waste every animal used; too many waste animals unnecessarily. The protocol must state the number of animals per group and in total, the method used to calculate it, and every assumption with its source.
4.1 Power analysis (preferred)
Use a power calculation when the expected effect size and its variability can be estimated from previous studies or a pilot. For two groups compared on a continuous outcome:
	Formula
n per group = 2 × (Z₁₋α/₂ + Z₁₋β)² × σ² / Δ²
where Z₁₋α/₂ = 1.96 for a two-sided significance level of 0.05, Z₁₋β = 0.8416 for 80% power, σ is the standard deviation and Δ the smallest difference worth detecting.
Example: σ = 10, Δ = 15. n = 2 × (1.96 + 0.8416)² × 100 / 225 = 2 × 7.849 × 0.444 = 6.98, so 7 animals per group.


4.2 Resource equation method
When the effect size or standard deviation cannot be estimated (for example in exploratory studies), the resource equation may be used. E is the error degrees of freedom in an analysis of variance:
	Resource equation
E = total number of animals − number of groups. An adequate experiment has E between 10 and 20.
For k groups compared once (one-way ANOVA): minimum n per group = 10/k + 1, rounded up; maximum n per group = 20/k + 1, rounded down.
For one group measured r times (repeated measures): minimum n = 10/(r − 1) + 1; maximum n = 20/(r − 1) + 1.



	Number of groups (k)
	2
	3
	4
	5
	6

	Minimum animals per group
	6
	5
	4
	3
	3

	Maximum animals per group
	11
	7
	6
	5
	4


4.3 Allowing for attrition
If some animals are expected to die or be excluded, increase the number: corrected n = n / (1 − expected attrition). For example, 6 animals per group with 10% expected attrition gives 6 / 0.9 = 6.7, so 7 animals per group. State the expected attrition and its source.
4.4 Further reduction
1. Share a control group between experiments run at the same time where scientifically valid.
1. Use randomisation and blinding, which reduce bias and therefore the number of animals needed to reach a reliable answer.
1. Justify any pilot study and report how its results were used to plan the main study.
5. Animals, housing and care
1. Obtain animals from a recognised breeding facility or supplier with known health status. Wild-caught animals require justification and the permissions in section 2.
1. State species, strain, sex, age or weight, and justify the choice of species.
1. Allow an acclimatisation period appropriate to the species (commonly at least one week for rodents) before procedures begin.
1. House animals in conditions appropriate to the species: for laboratory rodents, a temperature of 20–26 °C, relative humidity of 30–70% and a regular light–dark cycle (Guide, 8th edition). Provide social housing for social species, nesting material or other enrichment, and food and water as required.
1. Name the facility, the person responsible for daily care and the veterinarian responsible for animal health.
6. Procedures, pain and severity
1. Describe every procedure, its frequency and duration. Procedures likely to cause more than momentary pain are performed under appropriate anaesthesia or analgesia, chosen with a veterinarian; give agent, dose and route.
1. Neuromuscular blocking agents are never used without adequate anaesthesia.
1. Surgery uses aseptic technique. More than one major survival surgery on the same animal requires specific scientific justification.
1. Limit blood sampling to safe volumes. As a guide, a single sample of 7.5% of circulating blood volume needs about one week for recovery, 10% about two weeks and 15% about four weeks; circulating blood volume is about 72 ml/kg in mice and 64 ml/kg in rats (Diehl et al., 2001).

Severity classification (adapted from EU Directive 2010/63/EU, Annex VIII). State the expected category for each procedure:
	Category
	Description

	Non-recovery
	Performed entirely under general anaesthesia from which the animal does not recover.

	Mild
	Short-term mild pain, suffering or distress, with no significant impairment of well-being or general condition.

	Moderate
	Short-term moderate, or long-lasting mild, pain, suffering or distress, or moderate impairment of well-being.

	Severe
	Severe pain, suffering or distress, or long-lasting moderate pain, or severe impairment of well-being. Requires exceptional justification and close veterinary oversight.


7. Humane endpoints
Define in advance the signs at which an animal will be removed from the study, treated or humanely killed, so that it does not suffer beyond what the study requires. Examples include weight loss of more than 20% of baseline, inability to eat or drink, persistent hunched posture or immobility, laboured breathing, or a tumour exceeding the size limit set in the protocol. State how often animals will be monitored, who will monitor them, and attach the scoring sheet.
8. Euthanasia
1. Use a method that is acceptable for the species in the AVMA Guidelines for the Euthanasia of Animals (2020 edition), performed by trained personnel, away from other animals.
1. For carbon dioxide in rodents, use a gradual fill at a displacement rate of 30–70% of the chamber volume per minute; confirm death, or use a secondary physical method.
1. Confirm death before disposal, and dispose of carcasses as in section 2.
9. Personnel
Everyone who handles animals is trained in handling, the procedures they perform and the recognition of pain and distress, and is supervised until competent. Training records are kept. Staff are protected against zoonoses, bites, allergens and hazardous agents.
10. Reporting
Unexpected deaths, adverse events and any departure from the approved procedures are reported to the IRB as protocol deviations (SOP section 3.10). Studies continuing beyond one year submit APP-3, and every study submits APP-4. Publications follow the ARRIVE 2.0 Essential 10: study design, sample size, inclusion and exclusion criteria, randomisation, blinding, outcome measures, statistical methods, experimental animals, experimental procedures and results.
11. References
1. CIOMS, ICLAS. International guiding principles for biomedical research involving animals. Geneva; 2012.
1. National Research Council. Guide for the care and use of laboratory animals. 8th ed. Washington (DC): National Academies Press; 2011.
1. American Veterinary Medical Association. AVMA guidelines for the euthanasia of animals: 2020 edition. Schaumburg (IL): AVMA; 2020.
1. Percie du Sert N, Hurst V, Ahluwalia A, Alam S, Avey MT, Baker M, et al. The ARRIVE guidelines 2.0: updated guidelines for reporting animal research. PLoS Biol. 2020;18(7):e3000410.
1. Arifin WN, Zahiruddin WM. Sample size calculation in animal studies using resource equation approach. Malays J Med Sci. 2017;24(5):101-5.
1. Charan J, Kantharia ND. How to calculate sample size in animal studies? J Pharmacol Pharmacother. 2013;4(4):303-6.
1. Festing MF, Altman DG. Guidelines for the design and statistical analysis of experiments using laboratory animals. ILAR J. 2002;43(4):244-58.
1. Diehl KH, Hull R, Morton D, Pfister R, Rabemampianina Y, Smith D, et al. A good practice guide to the administration of substances and removal of blood, including routes and volumes. J Appl Toxicol. 2001;21(1):15-23.
1. Russell WMS, Burch RL. The principles of humane experimental technique. London: Methuen; 1959.
1. Government of Bangladesh. Animal Welfare Act, 2019; Medical Waste (Management and Processing) Rules, 2008.
Annex. Animal use supplement
Attach to APP-1 for every study using live animals.
A. Study
	Protocol number
	CMRD/IRB/

	Study title
	

	Principal Investigator
	

	Animal facility and address
	

	Veterinarian responsible (name, qualification, contact)
	

	Person responsible for daily care
	


B. Justification and the 3Rs
	Why animals are needed; alternatives considered (Replacement)
	

	How numbers are minimised (Reduction)
	

	How pain and distress are minimised (Refinement)
	


C. Animals and numbers
	Species and strain
	
	Sex
	

	Age or weight
	
	Source / supplier
	

	Number of groups
	
	Animals per group
	

	Total animals (including spares)
	
	Expected attrition (%)
	



	Sample size method
	 Power analysis     Resource equation     Other:

	Calculation with assumptions and sources
	


D. Housing
	Cage type and animals per cage
	

	Temperature, humidity, light cycle
	

	Enrichment; food and water
	

	Acclimatisation period
	


E. Procedures
	Procedure
	Frequency / duration
	Anaesthesia or analgesia (agent, dose, route)
	Severity category

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


F. Endpoints, euthanasia and disposal
	Humane endpoints and monitoring frequency (attach score sheet)
	

	Euthanasia method (AVMA 2020)
	

	Carcass and waste disposal
	


G. Personnel
	Name
	Role
	Training and experience in animal work

	
	
	

	
	
	

	
	
	


H. Declaration
I confirm that the animals will be used only as described, that all personnel are trained, that the humane endpoints will be applied, and that any unexpected death or departure from these procedures will be reported to the IRB.
	Role
	Name and designation
	Signature
	Date

	Principal Investigator
	
	
	

	Veterinarian responsible
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