Drug Formulary
for Animal Research Investigators use at the
William S. Middleton Memorial VA Hospital
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Introduction

This handbook lists a narrow selection of drugs and their respective dosages frequently used in the VA ARF. The dosages listed are recommended ranges from various literature sources, package inserts from manufacturers, and practicing veterinarians and technicians. The recommendations regarding dosages and adverse effects are not to be taken as definitive but rather as suggested guidelines for therapy, and should be checked against commonly used reference works in the field of laboratory animal science, such as:
1. C. Terrance Hawk, Steven Leary, and  Timothy Morris’s Formulary for Laboratory Animals. 3rd Edition. Wiley and Blackwell, 2005.


2. Harkness & Wagner’s The Biology and Medicine of Rabbits and Rodents, 4th ed. Williams & Wilkins, 1995.

3. University of  California - San Francisco IACUC Anesthetic and Analgesic Dosages http://www.iacuc.ucsf.edu/Proc/awDosages.asp 

I assume no responsibility for or make no warranty with respect to results that may be obtained from the dosages or uses listed here. In addition, the staff of the Animal Research Facility and the members of the Animal Research Committee played no role in the development of this document, but review this document on an annual basis.
Please be familiar with the drugs you are using and their possible side effects and contraindications; many species variations exist. Reports of untoward reactions to particular drugs and questions concerning this handbook may be directed to me by phone or e-mail at the addresses listed below.

My special thanks to Dr. James Henderson, former VMO for the Zablocki VA Medical Center and Attending Veterinary for the Medical College of Wisconsin, for some of the drug dosages provided in the original 2001 version of this formulary.

Veterinary Medical Consultant, Animal Research Facility

Administrative Note
This revised edition of the Drug Formulary is distributed to all current users of the William S. Middleton Memorial  VA Animal Research Facility. This handbook’s intended audience is Principal Investigators (PIs) of all current animal protocols and lab managers who are responsible for animal experiments and monitoring. When new technicians who will handle animals are hired, it is the PI’s responsibility to give a copy of this Formulary to each such new staff member. Additional copies of the Formulary may be obtained on the Research office website.
It is our intent that this Formulary serve as a reference guide and that it will be updated from time to time as drug usage changes. Such changes may come about for a variety of reasons, including the development of new drugs, the disappearance of others that are no longer being manufactured, or new recommendations from the AVMA’s Guidelines on Euthanasia. When such updates are issued, they will be identified clearly by edition number on the last page of the Formulary, and copies will be redistributed to all current users of the Animal Research Facility.
Since updates are anticipated, we welcome all comments on this document. If you have additional topics you feel should be included or if you have suggestions on the organization or format of this draft that would make it easier for you to use, please let us know. All such comments may be directed to me by phone or e-mail at the addresses below.

Administrative Officer, Research Service 

Abbreviations

	BID
	Twice a day

	IM
	Intramuscularly

	IP
	Intraperitoneally

	IV
	intravenously

	kg
	Kilogram

	L
	liter

	mg
	milligram

	PO
	By mouth

	q_d
	Every X days

	q_h
	Every x hours

	®
	Trademarked name

	qd
	once a day

	SQ
	Subcutaneously

	TID
	Three times a day


Inhalation Anesthetics
	Drug
	

Dosage

	Isolflorane
	Mouse and rat 1-3% (up to 5% for induction)

	Sevoflurane
	Mouse and rat 1-3% (up to 5% for induction)


Injectable Anesthetics
	Drug
	Dosage

	Pentobarbital 
	Mouse
	40–50 mg/kg IP

	
	Rat
	40–50 mg/kg IP

	Thiopental
	Mouse
	50 mg/kg IP; 25 mg/kg IV

	
	Rat
	25–48 mg/kg IP; 20 mg/kg IV

	NOTE:  All species - given to effect. If premedicated with tranquilizers or narcotics, decrease dose of pentobarbital by half

	Ketamine alone
	Mouse
	100–200 mg/kg IP

	
	Rat
	75–100 mg/kg IP

	Lower dosage produces sedation only, higher dose produces anesthesia.
Not often used by itself.

	Ketamine + Xylazine
	Mouse
	80-100 mg/kg ketamine IP + 5-10 mg/kg xylazine IP (in same syringe)

	
	Rat
	75-100 mg/kg ketamine IP + 5-10 mg/kg xylazine IP (in same syringe)

	If re-dosing, use ketamine alone at ½ the original dose.  Can be partially reversed with atipamezole or yohimbine.

	Ketamine +Xylazine + Acepromazine
	Mouse
	30-40 mg/kg ketamine + ~6 mg/kg xylazine + ~ 1mg/kg of acepromazine (in same syringe) IP injection

	
	Rat
	75-100 mg/kg ketamine + 2-6 mg/kg xylazine + 1-2 mg/kg of acepromazine  (in same syringe IP injection

	If re-dosing, use ketamine alone at ½ the original dose.  Can be partially reversed with atipamezole or yohimbine.

	Tribromoethanol 
	Mouse
	250-500mg/kg IP

	
	Rat
	not generally used

	Propofol
	Mouse
	12-26 mg/kg IV

	
	Rat
	12-26 mg/kg IV


Narcotic Analgesics

	Meperidine (Demerol®)
	Mouse
	60 mg/kg IM; 40 mg/kg IP

	
	Rat
	44 mg/kg IM; 50 mg/kg IP; 25 mg/kg IV

	Morphine
	Mouse
	50 mg/kg PO; 7 mg/kg SQ; 2.3 mg/kg IP 

	
	Rat
	2–5 mg/kg SQ or IP

	Buprenorphine (Buprenex®)
	Mouse
	0.05- 2.0 mg/kg BID or TID SQ; 0.05-2 mg/kg BID or TID IP

	
	Rat
	0.01–0.05 mg/kg  BID or TID SQ; 0.05-2 mg/kg BID or TID IP


Non-Narcotic Analgesics and Non-Steroidal Anti-Inflammatory Agents

	Aspirin
	Mouse
	120 mg/kg PO q4h ; 400 mg/kg SID SQ; 25 mg/kg IP

	
	Rat
	100 mg/kg PO q4h; 400mg/kg SQ or PO

	Acetaminophen
	Mouse
	300mg/kg PO

	
	Rat
	100–300 mg/kg PO q4h

	Carprofen

	Mouse
	4-5 mg/kg  SID or BID SQ

	
	Rat
	4-5 mg/kg  SID or BID SQ

	Meloxicam
	Mouse
	0.2 mg/kg PO, IM or SQ SID or BID

	
	Rat
	0.2 mg/kg PO, IM or SQ SID or BID

	Ketoprofen

	Mouse
	2-5 mg/kg SQ SID or BID

	
	Rat
	2-5 mg/kg SC SQ SID or BID


Miscellaneous

	Atropine
	Mouse
	0.05 mg/kg SQ

	
	Rat
	0.05 mg/kg SQ

	Beuthanasia-D® For Euthanasia
	Mouse
	1 ml/5 kg IP or IV

	
	Rat
	1 ml/5 kg IP or IV

	Epinephrine 1:10,000 for cardiac arrest
	Mouse
	0.2 ml/kg IV or intracardiac

	
	Rat
	0.2 ml/kg IV or intracardiac

	Lidocaine local anesthetic
	Mouse
	dilute to 0.5%  SQ or intra-incisional

	
	Rat
	dilute to 0.5%  SQ or intra-incisional


Initial version drafted 2001, subsequent revisions: 2008, 2011.
Multidose Vials, Bags, Etc. for Use in Live Animals
Multidose Vials/bags with a septum:

1) Aseptic technique must be used with multidose vials for use in live animals.  The expiration date given by the manufacture of the drug or solution is only relevant if no contamination is introduced into the solution.  Proper technique for withdrawing from a multiuse vial includes only going into the vial with sterile needles and decontaminating the septum prior to aspiration of contents. 


Best practice:


Wipe septum with PVP (Polyvinylpyrrolidone) Iodine Prep Pads (e.g. Dynarex #1108, Fisher 
#19-027048) followed by wiping with an isopropyl prep pad (e.g. Dynarex #1104, Fisher # 19-
027047)

2) All multidose vials must be dated when first opened. Since sterility could be compromised unknowingly, each multiuse vial must be visually checked before each use (discard if there is any sign of a compromise in sterility, e.g. “floaters” or cloudiness).

A. Solutions that will support bacterial/fungal growth must also be given an expiration date. (This expiration date must be written on the vial at the same time the “date opened” is written on the vial.)  This expiration date can be no more than 30 day after first use. 

B. Solutions that are bacterio-static (no nutrients or contain a preservative) can be used until the manufactures expiration date as long as proper aseptic technique is used and sterility is maintained (see #1 above).  

All other containers: 

Since sterility could be compromised unknowingly, solution must be visually checked before each use (discard if there is any sign of a compromise in sterility, e.g. “floaters” or cloudiness).

1) Any container containing a sterile solution opened outside of a sterile hood must be discarded within 48 hrs. (This expiration date must be written on the container at the same time the “date opened” is written on the vial.)

2) Any container containing a sterile solution opened with sterile technique inside of a sterile hood. The expiration date must be written on the container at the same time the “date opened” is written on the container. This “use by” date can be no more than 1 year.

Controlled Substance and Other Drug Expiration
All controlled substances are audited on a monthly basis by the Controlled Substance (CS) Team/VA Pharmacy.  The VA IACUC reviews all dosages of CS and the VMC gives guidance on dosing based on the experimental protocols.  

When the CS needs to be diluted, the diluted controlled substance will have the same expiration date as the bottle of undiluted drug. For example a lab has a bottle of Buprinorphine that expires 11/01/12. The drug they take from this original container and mix with saline in a new separate bottle would also have an expiration date of 11/01/12.  This expiration date can be no greater than the expiration date on the original drug.
Effective date: This formulary was initially drafted by the VMC in 2007.  Subsequent updates: 2008, 2011, 5/07/2012.
Please consult Veterinarian with questions.
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