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Dealing (with) Drugs: 
Things We Should All Be 

Thinking About
Erica A. Miller, DVM

Or…

Get ready for lots of acronyms 
and a few regulations
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423 pages!!
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Goals

• Legalities 
• Responsible Drug Use 

– Drug Withdrawal Times
– Safety for Animals & Humans
– Use Of Expired Drugs
– Proper Storage 

• Responsible Disposal Of Medications

Sell more NWRA Wildlife Formularies!!
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Legalities—CFR 

Use of drugs in animals by 
veterinarians
CFR 21 USC 360b(a)

• Only 5 drugs approved 
in wildlife, 4 in deer…

• Rely on ELDU = using 
drug at dosage, 
frequency or species 
other than approved

• 21CFR516 is MUMS
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OTC vs Prescription

OTC drugs
• Safe, well-tolerated
• No abuse potential
• No Dr. supervision needed

Prescription drugs
• Can only be purchased or 

received from a licensed 
healthcare provider

• Drugs designated by FDA
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Controlled Substances

• Potential for abuse 
• Regulated by DEA
• 5 schedules base on 

abuse potential and 
current use in practice
– I = highest potential and 

rare accepted use
– V = lowest potential and 

common use

• Designated as # 

Controlled Substances

• Most in wildlife are 
categories III & IV
– III = ketamine, Telazol® 

– IV = diazepam, 
butorphanol, tramadol, 
most euthanasia solns

– V = iodine,  
atropine/dipehenoxylate,

• Must keep log 
– Receipt
– Date
– Use
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Drug ______________________  Concentration______Ser # _____________ Exp. Date___________  Date Opened __________

Vendor___________________ Invoice#_____________ Date of Receipt____________

Start

Volume Vol used End Volume Date VeterinarianPurpose Removed by Administered byAnimal
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Legal Storage 

Keep potentially 
abused drugs locked

“under 3 locks”
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AMDUCA

In non-food animals
• Approved by FDA
• Ordered by licensed vet
• Vet/client/patient 

relationship
• Compliance with rules of 

Dept. of HHS

In food animals
• No approved, effective 

animal drug available
• Veterinarian:

– Creates Dx & Tx plan
– Extends Withdrawal time
– Enforces Withdrawal time

• Use is medically sound
• Animal won’t enter food 

chain if no safety info

Animal Medical Drug Use Clarification Act
ELDU of human and animal drugs
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Prohibited Use 
in Food Animals

• Chloramphenicol
• Nitroimidazoles

(incl. metronidazole & ronidazole)

• Fluoroquinolones
(incl. Baytril)

• Glycopeptides
(e.g., vancomycin)

• Nitrofurans
(including topical use)

• Cephalosporins
(restricted use only)

• Neuraminidase inhibitors 
(poultry—e.g., Tamiflu)

(www.farad.org/eldu/prohibit.asp)
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Drug Withdrawal Intervals

• Time between drug 
use and consumption

• e.g., cattle treated 
with erythromycin 
– Can’t be slaughtered 

for food for 14 days 
– Milk collected within 

72 hrs can’t be used 
for human consumption

• Listed in Contraindications 
• Indicated with & or * 14

Drug Withdrawal Times

• Most known are for 
Poultry & Cattle 

• Some known for Deer
• No approved times 

for other wildlife/no 
residue studies in WL
– Toxicity concerns for 

humans (hunters)
– Toxicity concerns for 

predators

15

Drug Withdrawal Times

Diclofenac & Gyps spp. 
vultures in India
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Withdrawal Intervals

• WDIs based on 
pharmacokinetic 
data in that species

• Again, WDIs aren’t 
known in the species 
we treat…

• Suggested WDIs  
are listed in 
Contraindications 
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Responsible Drug Use
(in the animals)

Labels
• Proper identification
• www.drugs.com/imprints.php
• Label containers
• Label date opened
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Responsible Drug Use
(in the animals)

• Use aseptic 
techniques

• Alcohol needs 10sec 
full contact time for 
most bacteria, but up 
to 20min for fungi

• Cover port when not 
in use
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Responsible Drug Use
(in the animals)

• Minimize irritation
– Chg injection sites
– Dilute/inject into 

fluids

• Minimize stress
– Route of 

administration
– Frequency
– Combine meds with 

other treatments
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Responsible Drug Use
(in the animals)

• Reconstitute properly
– Correct diluent
– Correct amount

• Date when 
open/reconstituted

• Shake well 
• Keep refrigerated
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Responsible Drug Use
(in the animals)

Correct route 
• IV, IM, SQ, PO, etc.
• Dose may change
• May not be effective PO

– Aminoglycosides
– Piperacillin
– Cephalosporins

• May be toxic IV
– Sodium Penicillin

• Accepted Routes…
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Potential Harmful Effects      
(of drugs on rehabilitators)

• Direct effects on 
people
– Abuse
– Allergies
– Toxins
– Contact

• Take precautions
– Handle needles 

carefully
– Wear gloves

Potential Harmful Effects     
(of drugs on rehabilitators and wildlife)

• Sensitivities: some 
drugs can cause 
reactions in some 
people

• Drug residues can 
be  easily 
transmitted 

• Designated as %
23 24

Potential Harmful Effects      
(of drugs on wildlife)

• Species sensitivities
– Fenbendazole
– Ivermectin
– Dimetronidazole
– Cefazolin Na+

• Health status
– Sulfonamides
– Aminoglycosides
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Potential Harmful Effects      
(of drugs on wildlife)

• Age
– Enrofloxacin
– Tetracyclines
– Sulfonamides

• Individuals
– Allergies
– Physical condition

• Overdoses may occur
– Ivermectin
– Vit E
– Etc. 26

Potential Harmful Effects      
(of drugs on wildlife)

Careful when combining 
medications

• Systemic & topical
• Systemic & ophthalm.
• Antibiotics

– Static + Static = +++
– Cidal + Cidal = + +
– Static + Cidal = -

• Grit & tetracyclines
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Drug interactions

• Package inserts
• PDRs, VPBs
• On-line resources
• Veterinarian
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Side Effects (Comments)

• Allergic reactions
– Hives
– Itching
– Swelling
– Respiratory difficulty

• Specific reactions
– Nausea
– Diarrhea
– Dizziness
– Photosensitivity
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Contraindications

• Often relate to 
pregnancy or age

• Hydration status
• Give with (or 

without) food
• Medication handling 

(e.g., shake well)
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Use Of Expired Drugs

• Shelf life = recommended time that 
medicine can be stored, under expected 
(or specified) conditions, before they 
are considered unsuitable for sale or 
consumption. 
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Expired Meds Guidelines

In general for all 
meds:

• Drugs keep longer 
when kept cool 

• Tablets/capsules/ 
powders last longer 
when kept dry

• Drugs expire more 
quickly once opened 
(28 day rule for 
injectables) 32

Expired Meds Guidelines  
In general for liquids:
• Reconstituted drugs, 

Compounded liquids 
and vitamins expire

• Liquids: color change 
or sediment are not
good

• Most liquids last 
longer if kept 
refrigerated…this 
includes IV fluids

Expired Meds Guidelines  

Don’t use past expiration:
• Tetracyclines
• Fenbendazole?
• Vitamins
• Vaccines
• Compounded meds

• Others, depends on 
storage…
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Compounding drugs 
for use in wildlife

= process of preparing 
drugs for unique use

• Changing form of 
the drug                         
(e.g., convert tablet 
to liquid)

• Diluting larger-sized 
drugs into smaller 
concentrations for 
small wildlife 
patients
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Testing drug viability

• Some labs will test 
expired drugs to see if 
they are still effective

• Larger amounts and/or 
expensive medications

• e.g., The Pharmacology 
Laboratory at the 
UTenn CVM
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Proper Storage 

Date when opened

Store some in the dark 
– Ivermectin
– Clavamox™

Indicated by ^
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Proper Storage 

• Store some 
reconstituted drugs 
in freezer in aliquots 
(e.g., piperacillin or 
ceftazidime)
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Responsible Disposal Of 
Various Medications

• Dilution is the solution to pollution
• Dispose of properly
• Record disposal of controlled 

substances (schedules II-V) and keep 
for 2 years

• Websites w/more info in handout
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Responsible Disposal Of 
Various Medications

• Carcasses of animals 
given medications 
should not be placed 
in landfills 
– eaten by predators
– have the drugs in 

their tissues leach 
into groundwater

– create drug-resistant 
bacteria in the 
environment

Bald eagle killed by scavenging the carcass of
a euthanized cat in Florida. Photo courtesy
of Special Agent John Rawls, U.S. Fish &
Wildlife Service Law Enforcement .
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Species Variation

• Herps often more 
sensitive

• Rabbit GI more 
sensitive

• Differences in 
hepatic cytochrome 
p450 metabolism in 
avian species
– e.g., Nitarsone in 

turkeys toxic to 
ducks and geese
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Summary

• Form good Vet-
Client relationship

• Keep good records
• Read labels & inserts
• Store appropriately
• Watch expirations
• Dispose of properly

Summary
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Questions?


