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FREEDOM OF INFORMATION SUMMARY 


1. GENERAL INFORMA TION: 

a. File Number: 

b. Sponsor: 

c. Established Name: 

d. Proprietary Name: 

e. Dosage Form: 

f. How Supplied: 

g. How Dispensed: 

h. Amount of Active Ingredients: 

i. Route of Administration: 

j . SpeciesIClass: 

k. Recommended Dosage: 

1. Pharmacological Category: 

m. Indications: 

ANADA 200-438 

Minrad, Inc. 
846 Main St., 2d floor 
Buffalo, NY 14202 
Drug Labeler Code: 060307 

Sevoflurane 

PETREM 

Solution 

250 mL amber colored bottles 

250 mL sevoflurane 

Inhalation 

Dogs 

Induction: For mask induction using 
sevoflurane alone, inspired concentrations 
of up to 7% sevoflurane with oxygen are 
employed to induce surgical anesthesia in 
the healthy dog. 
Maintenance: Surgical levels of anesthesia 
in the healthy dog may be maintained with 
inhaled concentrations of 3.7-4.0% 
sevoflurane in oxygen in the absence of 
premedication and 3.3-3.6% in the 
presence of premedication. 

Anesthesia 

PETREM is indicated for induction and 
maintenance of general anesthesia in dogs. 
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n. 	 Pioneer Product: SEVOFLO; sevoflurane; NADA 14 1-103; 
Abbott Laboratories 

2. TARGET ANIMAL SAFETY AND DRUG EFFECTIVENESS: 

Under the provisions of the Federal Food, Drug, and Cosmetic Act, as amended by the 
Generic Animal Drug and Patent Term Restoration Act (GADPTRA) of 1988, an 
Abbreviated New Animal Drug Application (ANADA) may be submitted for a generic 
version of an approved new animal drug (pioneer product). New target animal safety and 
effectiveness data and human food safety data (other than tissue residue data) are not 
required for approval of an ANADA. 

Ordinarily, the ANADA sponsor is required to show that the generic product is bioequivalent 
to the pioneer, which has been shown to be safe and effective. If bioequivalence is 
demonstrated through a clinical endpoint study, then a tissue residue study to establish the 
withdrawal time for the generic product should also be conducted. For certain dosage forms, 
the agency will grant a waiver from the requirement of an in vivo bioequivalence study. (55 
FR 24645, June 18, 1990; Fifth GADPTRA Policy Letter; Bioequivalence Guideline, 
October 9,2002). 

Based on the formulation characteristics of the generic product, Minrad, Inc. was granted a 
waiver from the requirement of an in vivo bioequivalence study for the generic product 
PETREM (sevoflurane). The generic product is administered as an inhalant, contains the 
same active ingredients in the same concentration and dosage form as the pioneer product, 
and contains no inactive ingredients that may significantly affect the absorption of the active 
ingredient. The pioneer product, SEVOFLO (sevoflurane), the subject of Abbott 
Laboratories, NADA 14 1- 103, was approved on November 17, 1999. 

3. HUMAN SAFETY: 

This drug is intended for use in dogs which are non-food animals. Because this new animal 
drug is not intended for use in food-producing animals, data on human safety pertaining to 
drug residues in food were not required for approval of this ANADA. 

4. AGENCY CONCLUSIONS: 

This ANADA submitted under section 5 12(b) of the Federal Food, Drug, and Cosmetic Act 
satisfies the requirements of section 5 12(n) of the act and demonstrates that the inhaled 
product PETREM, when used under their proposed conditions of use, is safe and effective for 
its labeled indications. 
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5. A TTACHMENTS: 

Facsimile generic labeling and currently approved pioneer labeling are attached as follows: 


Generic Labeling for ANADA 200-438: 

PETREM (sevoflurane) -Container and Carton labels - 250 mL, Package insert 


Pioneer Labeling for NADA 141-103: 

SEVOFLO (sevoflurane) -Container and Carton labels - 250 mL, Package insert 
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NDC 60307-320-25 

PetremTM 
sevoflurane 

Nonflammable, Nonexplosive Inhalation 
Anesthetic 

For Use in Dogs 

Caution: Federal law restricts this drug to use by or on 
the order of a licensed veterinarian. 

ANADA No. 200-438. Approved by FDA 

\ 
Pebemmis a registered trademark of MINRAD, INC. 

Store at controlled room temperature 1s- to 30°C (59" to 86°F) 

IMPORTANT Read accompanylng product ~nformat~on for 
dlrect~ons pertalnlng to use of Petrem"(sevoflurane). I 
Contams sevoflurane 250m~. 1 
Caution: Operating rooms and animal recovery areas should be 

provided with adequate ventilation to prevent the accumulation 

of anesthetic vaoors. 


Manufacturedby: 

MINRAO, INC. 

3950 ScheldenCircle 50Cobham Drive 

Bethlehem, PA 18017 Orchard Park, NY 14127 


Made in the U.S.A. 



Barcode 

34599600
n 
PN 345996-00 

PefremTM 
sevoflurane 

Nonflammable, 
Nonexplosive Inhalation 
Anesthetic 

I 

11 
Caution: Federal law restricts 
this drug to use by or on the 
order of a licensed veterinarian. 

250mL 
For Use in Dogs 

Product Inquiries should be directed t o  
MINRAD INC. 
3950 Schelden Circle 
Bethlehem. PA 18017 

50 Cobham Dr. 
Orchard Park. NY 14127 
(716)855-1068 
O 2007 MINRAD INC. 

Caution: Operating 
rooms and animal 
recovery areas should be 
provided with adequate 
ventilation to prevent the 
accumulation of 
anesthetic vapors. 

Store at controlled 
room temperature, 
15" to 30°C (59" to 
86°F). 

PetremTu is a registered 
trademark o f  MINRAD INC. 

Madein the USA 

NDC 60307-320-25 

pefremTM
sevof lu rane 

Nonflammable, 
Nonexplosive Inhalation 
Anesthetic 

Caution: Federal law restricts 
this drug to use by or on the 
order of a licensed veterinarian. 

250 mL 
For Use in Dogs 

Product Inquiries should be  directed t o  

MINRAD INC. 
3950 Schelden Circle 
Bethlehem, PA 18017 

50 Cobham Drive 
Orchard Park, NY 14127 
p l 6 )  855-1 068 
O 2007 MlNRAD INC. 

IMPORTANT: Read 

accompanying product 
information for 

directions pertaining to 
use of PetremTM 
(sevoflurane). 

Sfore at controlled 
room temperature, 
15" to 30°C(59" to 
86°F). 

PetremrM is a registered 
trademark o f  MINRAD INC. 

Made in the USA 



(sevoflurane) 
Inhalation Anesthetic For Use in Do s 
Caution: Federal law,restricts this g u (  to use by 
or on the order of a llcensed veter~narlan. 

chemical name is fluoromethyl 2,2,2-trifluor~ . . .  . 
formula IS: 

Sevoflurane Ph sical Constants are: 
Molecular wei Kt  200.05 
Boilin point a? 760 mm ljg 585°C 
~ p e c i i c  gravity at ZO°C 1.520-1.525 glmL 
Vapor pressure ~n mm Hg at 20°C 157 

at 25°C 197 
at 36°C 31 7 

Distribution Partition Coefficients at 37°C: 

BloodIGas 0.63-0.69 

WaterIGas 0.36 

Olive OillGas 47-54 

BrainIGas 1.15 

Mean Component/Gas Partition Coefficients at 25°C for Polymers Used Commonly in Medical 

Applicat!ons:

Conduct~ve rubber 14.0 

Butyl rubber 7.7 

Polyvinyl chloride 17.4 

Polyethylene 1.3 


Sevoflurane is nonflammable and nonexplosive as defined by the requirements of International 

Electrotechnical Commission 601 -2-1 3. 


Sevoflurane is a clear, colorless, stable liquid containing no additives or chemical stabilizers. Sevoflurane 

is nonpungent. It is miscible with ethanol, ether, chloroform and petroleum benzene, and it is s!ightly 

soluble In water. Sevoflurane 1s stable when stored under normal room I~ghbng condltton according to 

insbuctions. 


INDICATIONS: 

PetremTM is indicated for induction and maintenance of general anesthesia in dogs. 


DOSAGE AND ADMINISTRATION: 

Inspired Concentration: The delivered concentration of PetremTM should be known. Since the 

depth of anesthesia may be altered easily and rapid1 , only vaporizers producing predictable 

percentage concentrations of sevoflurane should be usedl~evoflurane should be vaporized using a 

precision vaporizer specificall calibrated for sevoflurane. Sevoflurane contains no stabilizer. Nothin 

ln the drug product alters cal$bon or operation of nese vaporizers. The administration of enera 

aneghesia must be individualized based on the atlent's res onse. WHEN USING SEVOFL?IRANE 

PAI IENTS SHOULDBE CONTINUOSLYMONITOREBAND FACIL~TIESFOR MAINTENANCE OF PATENT 
AIRWAY ARTIFICIAL VENTILATION, AND OXYGEN SUPPLEMENTATION MUST BE IMMEDIATELY 
AVAILABLE. 
Replatynent of Desiccated CO Absorbents: When a clinician suspects that the CO absorbent may 
be deslccated, ~t should be replated. An exothermic reactlon occurs when sevoflurarfe is exposed to 
CO absorbents. Thls reactlon IS Increased when the CO, absorbent becomes deslccated (see 
PRECAUTIONS). 

Prernedication: No s~ecific rem medication is either indicated or contraindicated with sevoflurane. The 
necessity for and choice o f '  remedication is left to the discretion of the veterinarian. Preanesthetic 
doses for premedicants mayge lower than the label directions for their use as a singe medication? 



Induction: For mask induction using sevoflurane alone, inspired concentrations of up to 7% 
sevoflurane with ox gen are employed to Induce surgical anesthesia In the healthy dog. These 
concentrations can ge expected to produce sur ical anesthesia in 3 to 14 minutes Due to the 
rapid and dose dependent chan es in anes t8etic depth, care should be taken to revent 
overdosing. Respiration must & monitored closel in the dog and svpporteB when 
necessary with supplemental oxygen and/or assistelventilation. 

Maintenance: Petrem,TM may be used for maintenance anesthesia following mask induction using 
sevoflulane or follow~ng injectable induction agents.,The concentratton of vapor necessary to 
ma~ntalnanesthesia 1s much less than that required to Induce lt. 

Sur ical levels of anesthesia in the health do may be maintained with inhaled concentrations 
of j.7-4.0% sev0fluran.e in oxygen in t { e  a%sence o f  premedicatipn and 3.3-3.,60/a,in the 

resence of premedlcat~on. The use of Injectable lnductron agents wlthout premed~cat~on has 
h e  effect on the concentrations of sevoflurme required for maintenance Anesthetic re imens 
that include opioid, al ha agonist, benzod~azeplne or phenoth~azlne premed~cation w i  allow 
the use of lower sevofura'ne maintenance concentrations. 

CONTRAINDICATIONS: 
PetremTM is contraindicated in dogs with a known sensitivity to sevoflurane or other halogenated 
agents. 
WARNINGS: 

Sevoflurane is a rofound res irato de ressant. DllE TO THE RAPID AND DOSE DEPENDENT 

CHANGES IN ANESTHETICD ~ P T HIES~ATIONMUSTBE MONITOREDCLOSELY IN THE DOG 
AND SUPPORTED WHEN NECESSARY WITH SUPPLEMENTAL OXYGEN AND/OR ASSISTED 
VENTILATION. 
In cases of severe cardiopulmonary depression, discontinue drug administration, ensure the 
existence of a patent airway and initiate assisted or controlled ventilation with pure o gen.
Cardiovascular depreaion should be treated with plasma expanders,,pressor agents, antiarrhzmic 
agents or other techn~ques as appropriate for the observed abnormalrty. 

Due to sevoflurane's low solubility in blood, increasin the concentration ma result in rapid 
hemodynam~c changes (dose dependent decreases ln b?ood pressure) comparedto other volat~le 
anesthetics. Excessive decreases ~n blood pressure or resplratory depression may be corrected by 
decreasing or dlscont~nuing the inspired concentration of sevoflurane. 

Potassium hydroxide containing CO, absorbents (e.g. BARALYME) are not recommended for use 
with sevoflurane. 

ADVERSE REACTIONS: 
The most frequently reported adverse reactions during maintenance anesthesia were hypotension, 
followed by tachypnea, muscle tenseness, excitation, apnea, muscle fasciculations and emesis. 

Infrequent adverse reactions include paddling, retching, salivation, cyanosis, premature ventricular 
contractions and excessive cardlopulmonary depression. 

Transient elevations in liver function tests and white blood cell count may occur with sevoflurane, 
as wlth the use of other halogenated anesthebc agents. 

PRECAUTIONS: 
Halogenated volatile anesthetics can react with desiccated carbon dioxide (CO,) absorbents to 

produce carbon monoxide (CO) that may result in elevated carbo hemoglobin levels in some 

pat~ents. To prevent t h s  reaction. sevoflurane should not be passed #rough des~ccated soda llme 

or barium hydroxide lime. 


Re~lacement of Desiccated Co, Absorbents: 

When a clinician suspects that e CO absorbent may be desiccated, it should be replaced before 

administration of sevoflurane.?he efothermic reaction that occurs with sevoflurane and CO 

absorbent is Increased when the CO. extended ~ e r l o d  of drv aas flow throuah the CO. absorbent 

canisters. Extremely rare cases of 'spontaneous fire in the Gspiratory cir&it of the'anesthesia 

machine have been re orted during sevoflurane use in conjunction with the use of desiccated CO 

absorbent, specificalg those containing potassium hydroxide (e,g BARALYME). ~otassiurd 

hydroxide-containing CO, absorbents are not recommended for use with sevoflurane. An 

unusually delayed rlse in the inspired gas concentration (decrease delivery) of sevoflu[ane 

compared with the vaporizer settin may indicate excessive heating of the CO absorbent canister 

and chemical brgakdown of sevoylurane The co!or,l"d~cator of most CO lbsorbent may not 

change upon desiccation. Therefore, the lack of slgnlfrcant color change sh20uld not be taken as 

an assurance of adequate hydrat~on. CO, absorbents should be replaced routinely regardless of 

the state of the color indicator. 


The use of some anesthetic regimens that include sevoflurane ma result in bradycardia that is 

reversible with anticholinergics. Studies using sevoflurane anestetic regimens that included 

atropine or glycopyrrolate as premedicants showed these anticholinerg~cs to be compatible 

w ~ t h  sevoflurane ~n dogs. 


Durin the maintenance of anesthesia, increasing the concentration of sevoflurane produces 

dose Bependent decreases in blood pressure. Due to sevofluranels low solubility in blood, these 

hemodynamic changes may occur more rapidly than with other volatile anesthetics. Excessive 

decreases rn blood pressure or resplratory depression may be related to depth of anesthesta 

and ma be corrected by decreasin the Inspired concentration of sevoflurane. RESPIRATION 

MUST $IE MONITORED CLOSELY l i  THE DOG AND SUPPORTED WHEN NECESSARY WITH 

SUPPLEMENTAL OXYGEN AND/OR ASSISTED VENTILATION. The low solubility of sevoflurane 

also facilitates rapid elimination by the lungs. 


The use of sevoflurane in humans increases both the intensi and duration of neuromuscular 
blockade induced by nondepolarizing muscle relaxants.The use o sevoflurane with nondepolarizing v 
muscle relaxants has not been evaluated in dogs. 



Compromised or debilitated dogs: Doses may need adjustment for geriatric or debilitated dogs. 
Because cl~nlcal ex erlence In admrnlsterln sevoflurane to dogs w ~ t h  renal hepatlc and 
cardiov~scular insu$iency is limited. its safe8 in .ese dogs has not been established. 

Breedinq dogs: The safety of sevoflurane in dogs used for breeding purposes. during pregnancy, 
or in lac atlng b~tches, has not been evaluated. 

Neonates: The safety of sevoflurane in young dogs (less than 12 weeks of age) has not been 
evaluated. 

HUMANSAFETY: 
Not for human use. Keep out of reach of children. 

Operating rooms and animal recove aleas should be provided with adequate ventilation 
to prevent the accumulation of anes 3;etlc vapors. 

There is no specific work exposure limit established for sevoflurane. However, the National 
Institute for Occupational Safety and Health has recommended an 8 hour tlme-we~ghted average 
limit of 2 ppm for halogenated anesthetic agents in general. 



Direct exposure to eyes, may result in mild irritation. If eye exposure occurs, flush with plenty of 
water for 15 minutes. Seek medical attention if irritation persists. 

Symptoms of human overexgosure (inhalatjon) to sevoflurane vapors include respiratory 
depression, hypotension, bra ycard~a, sh~ver~ng, nausea and headache. If these symptoms 
occur, remove the Individual from the source of exposure and seek medical attention. 

The material safety data sheet (MSDS) contains more detailed occupational safety information. 
For customer service, adverse effects reporting, andlor a copy of  the MSDS, call (610) 
974-9760. 

CLINICAL PHARMACOLOGY: 
Sevoflurane is an inhalational anesthetic agent for induction and maintenance of general 
anesthesia. The Minimum Alveolar Concentration (MAC) of sevoflurane as determined in 18 do s 
IS 2.36%., MAC is de!ined as W alveolar concentration at which 50% of health patients failgo 
respond to noxious st~mul~.Multiples of MAC are used as a gu~de for surglcal leveys of anesthesia. 
whlch are typically 1.3 to 1.5 times the MAC value. 

Because of the !ow solubility of sevoflurane in blood (bloodlgas partition coefficient at 37°C = 
0.63-0.69), a mlnlmal amount of sevo!lurane 1s required.to be dissolved In the blood before the 
alveolar partla1 pressure is In equlllbrlum wlth the arterlal partlal fressure.,During sevoflurane 
induction, there is a rapid increase in alveolar concentration towar the ~nsp~red concentration. 

Sevoflurane produces only modest increases in cerebral blood flow and metabolic rate, and has 
little or no ability to potentiate seizure^.^ Sevoflurane has a variable effect on heart rate, 
producing increases or decreases depending on experimental condition^.^,^ Sevoflurane 
produces dose-dependent decreases in mean arterial pressure, cardiac output and myocardial 
contraction."mong inhalation anesthetics, sevoflurane has low arrhythmogenic potential.' 

Sevoflurane is chemically stable. No discernible degradation occurs in the presence of stron 
acids or heat Sevoflurane reac!s through direct contact with CO, absorbents soda lime an! 
barium hvdrox~de I~me) ~roduclna ~enta f luoro~so~ro~env l  fluoromethvl ether fb IFE. C.H-F.0). 
also known as Compounh A, and'irace amounts of pkntifluoromethoxjr isoprohl f ~uo rddeh i i  
ether (PMFE, C,H6F60), also known as Compound B. 

Compound A: 

The production of degradants in the anesthesia,circuit results from the extraction of the acidic 

proton in the presence of a strong base (potasslum hydroxide andlor NaOH) forming an alkene 

(Compound A) from sevoflurane. 


Compound A is produced when sevoflurane interacts with soda lime or barium hydroxide lime. 

Reaction with barium hydroxide lime results in a reater roduction of Compound A than does 

reaction with soda lime. Its concentration in a circye absorger system increases with increasing 

sevoflurane concentrations and with decreasing fresh gas flow rates. Sevoflurane degradation 

in soda lime has been shown to increase wlth temperature. Since the reaction of carbon 

dioxide with absorbents is exothermic, this temperature increase will be determined by the 

quantities of CO absorbed, which in turn will depend on fresh gas flow in the anesthetic circle 

system, metabblic status of the patient and ventilation. Although Compound A is a 

dose-dependent nephrotoxin in rats, the mechanism of this renal toxicity is unknown. Two 

spontaneously breathing dogs under sevoflurane anesthesia showed increases in 

concentrations of Compound A as the oxy en flow rate was decreased at hourly intervals, from 

500 mLlmin i36 and 18 ppm Compound 8to 250 mumin (43 and 31 pprn) to 50 mLlmin (61 

and 48 ppm). 


Fluoride ion metabolite: 

Sevoflurane is metabolized to hexafluoroisopropanoI (HFIP with release of inorganic fluoride 

and CO . Fluoride ion concentrations are influenced b A e duration of anesthesia and the 
concentfation of sevoflurane Once formed. HFIP is rapidb conjugated with glucuronic acid and 
eliminated as a urina metabolite. No other metabolic pathways for sevoflurane have been 
Identified. In humans. #e fluoride ion half-life was prolonged in patients with renal impairment, 
but human clinical,trials,contained no reports of toxici associated with elevated fluoride ion 

sevoflurane for 3 hours, maxlmum %2' levels. In a study ~n whlch 4 dogs were exposed to 
serum fluoride concentrations of 17.0-27.0 mcmole1L were observed after 3 hours of 
anesthesia. Serum fluoride fell quickly after anesthesia ended, and had returned to baseline by 
24 hours post-anesthesia. 

In a safety study, eight healthy dogs were exposed to sevoflurane for 3 hourslday, 5 dayslweek 
for 2 weeks (total 30 hours exposure) at a, f low rate of 500 mL1min in a semi-closed, 
rebreathlng system w ~ t h  soda Ilme. Renal toxlc~ty was not observed In the study evaluat~on of 
clinical signs, hematology, serum chemistry, urinalysis, or gross or microscopic pathology. 

DRUG INTERACTIONS: 

In the clinical trial, sevoflurane was used safely in dogs that received frequently used veterinary 

products including steroids and heartworm and flea preventative products. 


Intravenous Anesthetics: Sevoflurane adm.nistrat on 1s compat'ble with barb.t~rates, propofol 
and other commorly used r t raveno~s anesthetlcs. 

Benzodiazepines and Opioids: Benzodiazepines and o ioids would be expected to decrease ,the 
M*C of sevoflurane in the same manner as other inha!aEonal anesthetcs Sevoflurane IS compatble
wlth benzodiazep~nes and oplo~ds as commonly used In surgical practice. 

PhenoL%ines and Alpha,- onis@:Sevoflurane is compatible wrtb phenothiazines and alpha,-agonists 
as commonly used in surglca "9pracbce. 

In a laboratory study, the use of the acepromazine/oxyrnorphone/thiopental/sevoflurane anesthetic 
regimen resulted in prolonged recoveries in eight (of 8)dogs compared to recoveries from sevoflurane 
alone. 



CI-INICAL EFFECTIVENESS: 
The effectiveness of sevoflurane was investigated in a clinical study involving 196 do s Thirty 
dogs were mask-induced wi!h. sevoflurane using anesthetic regimens that ,include% "arious 
premedicants. During ,the clinical study, one hundred slxty-six dogs received sevoflurane 
maintenance anesthesia as part of several anesthetic regimens that used ~njectable induction 
agents and various premedicants. 

The duration of anesthesia and the choice of anesthetic re hens were dependent upon the procedures 
that were oerformed DuraSon of anesthesia ranaed horn ?6 to 424 minutes amono the individual dws 
Sevpflurane va orizer concentations during t t i  first 30 minutes of maintenake, anesthesia,we?e 

Re vanous anesthebc reglmens m e  qual~ty of maintenance anesthes~ was considered 
Similar excel ent in 169out of 196 dogs.good or amon'? 

The table shows the average vaporizer concentrations and oxygen flow rates during the first 30 
minutes for all sevoflurane maintenance anesthesia regimens: 

Average Vaporizer Average Vaporizer 	 Average Average
Concentrations Concentrations 	 0 gen Flow Oxygen Flow 
among Anesthetic among lnd~vidual 	 Flares amon# , Rates among 
Regimens Dogs 	 Anesthetic eglmens Individual Dogs 

3.31-3.63% 	 1.6-5.1% 0.97-1.31 0.5-3.0 

Llminute Uminute 


During the clinical trial, when a barbiturate was used for induction, the times to extubation, sternal 

recumbency and standing lecovery were longer for dogs F a t  received anesthetic regimens 

contalnlng two preanesthetics compared to regimens conta~ning one preanesthet~c. Recovery 

times were shorter when anesthetic regimens used sevoflurane or propofol for induction. The 

quality of recovery was considered good or excellent in 184 out of 196 dogs. 


Anesthetic regimen drug dasa es, physiol ical responses, and the quality of induction, maintenance 

a 3  recove were corn arabye be!yeee70 si hthounds and other breeds evaluated in h e  study. 

During the Xnical study Rere was no nd~cabon c! prolonged recovery times m the sighthounds. 


HOW SUPPLIED: 

Petremm sevoflurane) is packaged in amber colored bottles containing 250 mL sevoflurane, 

NDC 6030(1-320-25, 


STORAGE CONDITIONS: 

Store at controlled room temperature 15°C-30°C (59°F-86°F). 
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List No. 5458-04-02 	 Store at controlled room temperature 
15" to 30°C (59" to 86°F). 

Caution: Operating rooms and an~mal 
recovery areas should be provided ;dSevoFlo" withaccumulat~onadequate of ventilation to vapors. anesthetic prevent the 

sevoflurane 

Nonflammable, 

Nonexplosive Inhalation 

Anesthetic 


For Use in Dogs 

Caution: Federal law restricts this drug 
to use by or on the order of a licensed 
veterinarian. 

Product inquiries should be directed to 
Abbott Laboratories 
North Chicago, IL 60064, USA 

NADA 141-103, Approved by FDA 

EXP 

LOT 




Contains sevoflurane 250 mL. 

IMPORTANT Read accompanying 
product information for directions 
pertaining to use of S e v ~ F l o ' ~  
(sevoflurane). 

SevoFlo@ is a registered trademark of 
Abbott Laboratories. 

Manufactured by: 
Abbott Laboratories 
North Chicago, IL 60064, USA 

Product of Japan 

Under license from 

Maruishi Pharmaceutical Co., LTD 

2-3-5, Fushimi-Machi, Chuo-Ku, 

Osaka, Japan 




SevoFlo@ 
(sevoflurane) 
Inhalation Anesthetic For Use In Dogs 
Caution: Federal law restricts thls drug to use by 
or on the order of a licensed veterinarian. 

DESCRIPTION: 
SevoFlo (sevoflurane), a volat i le l iqu id,  is  a 
halogenated general inhalation anesthetic drug. Its 
chemical name is fluoromethyl 2,2,2-trifluoro-I- 
(trifluoromethyl) ethyl ether, and its structural 
formula is: 

Sevoflurane Physical Constants are: 
Molecular weight 200.05 
Boiling point at 760 m m  Hg 58.6"C 
Specific gravity at 20°C 1.520-1.525 g1mL 
Vapor pressure in mm Hg at 20°C 157 

at 25°C 197 
at 36°C 317 

Distribution Partition Coefficients at 37°C: 
BloodIGas 0.63-0.69 
WaterIGas 0.36 
Olive OilIGas 47-54 
BrainIGas 1.15 
Mean ComponentIGas Partition Coefficients at 
25°C for Polymers Used Commonly in Medical 
Applications: 
Conductive rubber 14.0 . 
Butyl rubber 7.7 
Polyvinyl chloride 17.4 
Polyethylene 1.3 
Sevoflurane is  nonflammable and nonexplosive 
as defined bv the reauirements of International 

Sevoflurane is a clear, colorless, stable liquid 
containing no additives or chemical stabilizers. 
Sevoflurane is nonpungent. I t  is miscible with 
ethanol, ether, chloroform and petroleum benzene, 
and i t  is slightly soluble in water. Sevoflurane is 
stable when stored under normal room lighting 
condition according to instructions. 

INDICATIONS: 
SevoFlo is indicated for induction and maintenance 
of general anesthesia in dogs. 

DOSAGE AND ADMINISTRATION: 
Inspired Concentration: The delivered concentration 
of SevoFlo should be known. Since the depth 
of anesthesia may be altered easily and rapidly, 
only vaporizers producing predictable percentage 
concentrations of sevoflurane should be used. 
Sevoflurane should be vaporized using a precision 
vaporizer specifically calibrated for sevoflurane. 
Sevoflurane contains no stabilizer Nothino in the 

ADVERSE REACTIONS: 
The most frequently reported adverse reactions 
during maintenance anesthesia were hypotension, 
followed by tachypnea, muscle tenseness, excitation, 
apnea, muscle fasciculations and emesis. 
Infrequent adverse reactions include paddling, 
retching, salivation, cyanosis, premature ventricular 
contract ions and excessive cardiopulmonary 
depression. 
Transient elevations in liver function tests and white 
blood cell count may occur with sevofiurane, as with 
the use of other halogenated anesthetic agents. 

PRECAUTIONS: 
Halogenated volatile anesthetics can react with 
desiccated carbon dioxide (Con) absorbents to  
produce carbon monoxide (CO) that may result in 
elevated carboxyhemoglobin levels in some patients. 
To prevent this reaction, sevoflurane should not 
be passed through desiccated soda lime or barium 
hydroxide lime. 
Re~lacement of Desiccated COPAbsorbents: 
When a clinician suspects that the COz absorbent 
may be desiccated, i t  should be replaced before 
administration of sevoflurane. The exothermic 
reaction that occurs with sevoflurane and COz 
absorbents is increased when the Con absorbent 
becomes desiccated, such as after an extended 
period of dry gas flow through the COz absorbent 
canisters. Extremely rare cases of spontaneous 
fire in the respiratory circuit of the anesthesia 
machine have been reported during sevoflurane 
use in conjunction with the use of a desiccated CO2 
absorbent, specifically those containing potassium 
hydroxide (e.g. BARALYME). Potassium hydroxide- 
containing C02 absorbents are not recommended for 
use with sevoflurane. An uhusually delayed rise in 
the inspired gas concentration (decreased delivery) 
of sevoflurane compared with the vaporizer setting 
may indicate excessive heating of the C02 absorbent 
canister and chemical breakdown of sevoflurane. 
The color indicator of most Con absorbent may not 
change upon desiccation. Therefore, the lack of 
significant color change should not be taken as an 
assurance of adequate hydration. COz absorbents 
should be replaced routinely regardless of the state 
of the color indicator. 
The use of some anesthetic regimens that include 
sevoflurane may result in bradycardia that is 
reversible with anticholinergics. Studies using 
sevoflurane anesthetic regimens that included 
atropine or glycopyrrolate as premedicants showed 
these antichol inergics to  be compatible with 
sevoflurane in dogs. 
During the induction and maintenance of anesthesia, 
increasing the concentration of sevoflurane produces 
dose dependent decreases in blood pressure and 
respiratory rate. Due to sevoflurane's low solubility 
in blood, these changes may occur more rapidly than 
with other volatile anesthetics. Excessive decreases 

Compound A: 
The production of degradants in the anesthesia 
circuit results from the extraction of the acidic 
proton in the presence of a strong base (potassium 
hydroxide andlor NaOH) fo rm ing  an alkene 
(Compound A) from sevofiurane. 
Compound A is produced when sevoflurane interacts 
with soda lime or barium hydroxide lime. Reaction 
with barium hydroxide lime results in a greater 
production of Compound A than does reaction with 
soda lime. Its concentration in a circle absorber 
system increases with increasing sevoflurane 
concentrations and with decreasing fresh gas flow 
rates. Sevoflurane degradation in soda lime has 
been shown to increase with temperature. Since 
the reaction of carbon dioxide with absorbents 
is exothermic, this temperature increase will be 
determined by the quantities of Con absorbed, 
which in turn will depend on fresh gas flow in the 
anesthetic circle system, metabolic status of the 
patient and ventilation. Although Compound A is a 
dose-dependent nephrotoxin in rats, the mechanism 
of this renal toxicity is unknown. Two spontaneously 
breathing dogs under sevoflurane anesthesia showed 
increases in concentrations of Compound A as the 
oxygen flow rate was decreased at hourly intervals, 
from 500 mumin (36 and 18 ppm Compound A) to 
250 mumin (43 and 31 ppm) to 50 mumin  (61 and 
48 ppm).e 
Fluoride Ion metabolite: 
Sevoflurane is metabolized to hexafluoroisopropanol 
(HFIP) with release of inorganic fluoride and COz. 
Fluoride ion concentrations are influenced by 
the duration of anesthesia and the concentration 
of sevoflurane. Once formed, HFIP is rapidly 
conjugated with glucuronic acid and eliminated as 
a urinary metabolite. No other metabolic pathways 
for sevoflurane have been identified. In humans, 
the fluoride ion half-life was prolonged in patients 
with renal impairment, but human clinical trials 
contained no reports of toxicity associated with 
elevated fluoride Ion levels. In a study in which 
4 dogs were exposed to  4% sevoflurane for 3 
hours, maximum serum fluoride concentrations of 
17.0-27.0 mcmole1L were observed after 3 hours 
of anesthesia. Serum fluoride fell quickly after 
anesthesia ended, and had returned to baseline by 
24 hours post-anesthesia. 
In  a sa fe ty  s tudy ,  e i g h t  h e a l t h y  d o g s  
w e r e  e x p o s e d  t o  s e v o f l u r a n e  f o r  
3 hourslday, 5 dayslweek for 2 weeks (total 30 hours 
exposure) at a flow rate of 500 mUmin in a semi- 
closed, rebreathing system with soda lime. Renal 
toxicity was not observed in the study evaluation 
of clinical signs, hematology, serum chemistry, 
urinalysis, or gross or microscopic pathology. 

DRUG INTERACTIONS: 
In the clinical trial, sevofiurane was used safely 
in dogs that received frequently used veterinary 
nrndlrcts inrl~ldinfl st~rnidn and heartwnrm and f l ~ a  
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only vaporizers proauclng prealctaole percentage 
concentrations of sevoflurane should be used. 
Sevoflurane should be vaporized using a precision 
vaporizer specifically calibrated for sevoflurane. 
Sevoflurane contains no stabilizer. Nothing in the 
drug product alters calibration or operation of these 
vaporizers. The administration of general anesthesia 
must be individualized based on the patient's 
response. WHEN USING SEVOFLURANE, PATIENTS 
SHOULD BE CONTINUOUSLY MONITORED AND 
FACILITIES FOR MAINTENANCE OF PATENT 
AIRWAY, ARTIFICIAL VENTILATION, AND OXYGEN 
SUPPLEMENTATION MUST BE IMMEDIATELY 
AVAILABLE. 
Replacement of Desiccated C02 Absorbents: When 
a clinician suspects that the C02 absorbent may be 
desiccated, i t  should be replaced. An exothermic 
reaction occurs when sevoflurane is exposed to CO2 
absorbents. This reaction is increased when the C02 
absorbent becomes desiccated (see PRECAUTIONS). 
Premedlcatlon: No specific premedication is either 
indicated or contraindicated with sevoflurane. The 
necessity for and choice of premedication is left 
to the discretion of the veterinarian. Preanesthetic 
doses for premedicants may be lower than the label 
directions for their use as a single medication.' 
Induction: For mask induction using sevoflurane 
alone, inspired concentrations of up to 7% 
sevoflurane with oxygen are employed to induce 
surgical anesthesia in the healthy dog. These 
concentrations can be expected to produce surgical 
anesthesia in  3 to 14 minutes, Due to the rapid 
and dose dependent changes in anesthetic depth, 
care should be  taken to prevent overdosing. 
Resplratlon must be monitored closely In the dog 
and supported when necessary with supplemental 
oxygen andlor assisted ventllatlon. 
Maintenance: SevoFlo may be used for maintenance 
anesthesia fo l lowing mask induct ion using 
sevoflurane or following injectable induction agents. 
The concentration of vapor necessary to maintain 
anesthesia is much less than that required to induce 
it. 
Surgical levels of anesthesia In the healthy dog 
may be maintained with inhaled concentrations of 
3.7-4.0% sevoflurane In oxygen in the absence 
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dose dependent decreases in blood pressure and 
respiratory rate. Due to sevoflurane's low solubility 
in blood, these changes may occur more rapidly than 
with other volatile anesthetlcs. Excess~ve decreases 
in blood pressure or respiratory depression may be 
related to depth of anesthesia and may be corrected 
by decreasing the inspired concentration of 
sevof~urane.RESPIRATION MUST BE MONITORED 
CLOSELY IN THE DOG AND SUPPORTED WHEN 
NECESSARY WITH SUPPLEMENTAL OXYGEN AND/ 
OR ASSISTED VENTILATION. The low solubility of 
sevoflurane also facilitates rapid elimination by the 
lungs. 
The use of sevoflurane in humans increases both the 
intensity and duration of neuromuscular blockade 
induced by nondepolarizing muscle relaxants. The 
use of sevoflurane with nondepolarlzing muscle 
relaxants has not been evaluated in dogs. 
Compromlsed or debilitated dogs: Doses may need 
adjustment for geriatric or debilitated dogs. Because 
cllnical experience in administering sevoflurane 
to dogs with renal, hepatic and cardiovascular 
insufficiency is limited, its safety in these dogs has 
not been established. 
Breeding dogs: The safety of sevoflurane in dogs 
used for breeding purposes, during pregnancy, or in 
lactating bitches, has not been evaluated. 
Neonates: The safety of sevoflurane in young dogs 
(less than 12 weeks of age) has not been evaluated. 

HUMAN SAFETY: 
Not for human use. Keep out of reach of children. 
Operating rooms and anlmal recovery areas should 
be provided with adequate ventllatlon to prevent 
the accumulation of anesthetic vapors. 
There is no specific work exposure limit established 
for sevoflurane. However, the National Institute for 
Occupational Safety and Health has recommended 
an 8 hour time-weighted average limit of 2 ppm for 
halogenated anesthetic agents in general. 
Direct exposure to eyes may result in mild irritation. 
If eye exposure occurs, flush with plenty of water 
for 15 minutes. Seek medical attention if irritation 
persists. 
Symptoms of human overexposure (Inhalation) to 
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DRUG INTERACTIONS: 
In the clinical trial, sevoflurane was used safely 
in dogs that received frequently used veterinary 
products including steroids and heartworm and flea 
prevelitative products. 
Intravenous Anesthetics: Sevoflurane administration 
is com~atible with barbiturates. ~ r o ~ o f o l  and other 
commonly used intravenous anes'thetics. 
Benzodiazepines and Opioids: Benzodiazepines 
and opioids would be expected to decrease the 
MAC of sevoflurane in the same manner as other 
inhalational anesthetics. Sevoflurane is compatible 
with benzodiazepines and opioids as commonly 
used in surgical practice. 
Phenothiazines and Alphap- Agonists: Sevoflurane is 
compatible with phenothiazines and alphal agonists 
as commonly used in surgical practice. 
In a laboratory study, the use of the acepromazinel 
oxymorphone/thiopental/sevoflurane anesthetlc 
regimen resulted in prolonged recoveries in eight 
(of 8) dogs compared to recoveries from sevoflurane 
alone. 

CLINICAL EFFECTIVENESS: 
The effectiveness of sevoflurane was investigated in 
a clinical study involving 196 dogs. Thirty dogs were 
mask-induced with sevoflurane using anesthetic 
regimens that included various premedicants. 
During the clinical study, one hundred sixty-six dogs 
received sevoflurane maintenance anesthesia as part 
of several anesthetic regimens that used injectable 
induction agents and varlous premedicants. 
The duration of anesthesia and the choice of 
anesthetic regimens were dependent upon the 
procedures that were performed. Duration of 
anesthesia ranged f rom 16 to 424 minutes 
among the individual dogs. Sevoflurane vaporizer 
concentrations during the f irst 30 minutes of 
maintenance anesthesia were similar among the 
various anesthetlc regimens. The quality of 
maintenance anesthesia was considered good or 
excellent In 169 out of 196 dogs. 
The table shows the average vaporizer concentrations 
and oxygen flow rates during the first 30 minutes for 
all sevoflurane maintenance anesthesia regimens: 


