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Non-Pharmaceutical-Grade Compounds
¥ (Background)
,iif: ~ 4<GUIDE for Animal Care and Use of Laboratory Animals® » & 75 # 4
MEERY DL LR ESETS WwFRZPEn JRYEELELE
e F"’““‘Lﬁ LN E A+ BELDEERLLppt LB BL L5 LT

[E=

}"ZQ 7+ﬂ—gﬁ'}"ﬂ$’(§ﬁ:]/ﬁ;p€§ll€w%ﬁ‘"g ﬁ—ﬁ?;ll—nfi?f},%?ﬂ 7 % ’#‘ng’}};ﬂ;
FERSait b2 o d 3WIACUCR = th3x o 2 B R d b B 2iga »
glgﬂm_ﬂﬁ_ﬁ%}ﬂ }ﬁ"‘ ‘T‘Z}Eﬁx ‘ I ‘#;ﬂ_‘ll\iﬁ" Lo rﬂﬁb ’}‘\'IFBIU/’EEEL[E_/_‘%@

ﬁ*%“bhmégo

In the 8" edition of the GUIDE, a new concern about non-pharmaceutical-grade drugs
is raised. Comparing to pharmaceutical-grade drugs, these compounds are not only
lack of property standards and references, but also much difficult to ensure their
quality during producing and storing. However, non-pharmaceutical-grade
compounds are often necessary for scientific research. Since the goal of IACUC is to
consider the health and well-being of the animals, and at the same time, guide the
researchers to minimize potentially confounding experimental factors and maximize
reproducibility of the research, we must assess and review the use of the compounds.
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A pharmaceutical-grade compound is defined as any active or inactive drug, biologic
or reagent, for which a chemical purity standard has been established by a recognized
national or regional pharmacopeia (e.g., the U.S. Pharmacopeia (USP), British
Pharmacopeia (BP), National Formulary (NF), European Pharmacopoeia (EP),
Japanese Pharmacopeia (JP), etc.). These standards are used by manufacturers to help
ensure the products are of the appropriate chemical purity and quality, in the
appropriate solution or compound, to ensure stability, safety, and efficacy.

Mt T E 2 p RIZAAALACHFAQRET -
*The definition above is extracted from the FAQ page of AAALAC International.
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Clinical Use - compounds used for the clinical treatment of animals and to prevent

or reduce/eliminate animal pain or distress. Whenever possible,

pharmaceutical-grade compounds must be used.

T = NEIFE TR EY c FE R
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Research Use - compounds used to accomplish the scientific aims of the study. If
available, and suitable, pharmaceutical-grade compounds are preferred; but when
non-pharmaceutical-grade preparations are used, AAALAC International will
expect investigators and the IACUC (or comparable oversight body) to consider
the following factors:

(1) ~pfzi® e pkigzRrz plEyEEFE RLRP -

Use must be compliant with applicable national or regional regulatory
guidelines and requirements and the requirements of relevant funding
agencies.

(2 L3 5= -

A scientific justification is provided.

R EFPEEF EFER > MRVAMHRNBEZEERM L o
The pharmaceutical-grade compound is not available in the appropriate
concentration or formulation or the appropriate vehicle control is
unavailable.
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The compound is required to generate data that are part of an ongoing study
or that are comparable to previous work.
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The chemical properties of the compound are appropriate for the study and
the route of administration (e.g., the purity, grade, stability in and out of
solution, solution vehicle properties, pH, osmolality, and compatibility of the
solvent and other components of final preparation). In some cases the
reagent grade of the compound may be as or more pure than the
pharmaceutical-grade

(6) = diFer* WHDREIPE SF (FLEFREHEEFF2774%) - 8
WA >N EWF 2R e PEIYTIERLLITE -
The method of preparation, labeling (i.e., preparation and use-by dates),
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administration and storage of formulations should be appropriately
considered with the aim of maintaining their stability and quality (i.e., to
prevent inadvertent co-administration of infectious agents or contaminants).

Mt bR 2T p REAAALACHFAQRE T -
*The criteria above are extracted from the FAQ page of AAALAC International.
(7 FA %4 p B F 4 rAnimal Use Protocol ver 8.1 %)
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Laboratory animal social housing program
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Laboratory Animal Environmental Enrichment Program
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A.7§ * #g : Buprenorphine ~ Butorphanol ~ Morphine ~ Pethidine
Analgesic Mouse Rat Guinea Pig | Rabbit Pig
Buprenorphine | 0.05-0.1 0.05-0.1 0.05 mg/kg 0.01-0.05 0.005-0.02
mg/kg SC, IP | mg/kg SC, SC, IM every | mg/kg SC mg/kg IM, IV
every 8-12 IM, IP every 8-12 hours every 8-12 every 6-12
hours 8-12 hours hours hours
0.01-0.02 0.01-0.02
mg/ml mg/ml
drinking water | drinking water
BID BID
Butorphanol 1-2 mg/kg SC | 1-2 mg/kg SC | 0.025-0.4 0.1-0.5 mg/kg | 0.05-0.2
every 4 hours | every 4 hours | mg/kg SC, IM | SC mg/kg IV, SC
every 4-12 every 3-4
hours hours
Morphine 2-5 mg/kg SC, | 2-5 mg/kg SC, | 2-5 mg/kg SC, | 2-5 mg/kg SC, | 0.2-1 mg/kg
every 4 hours | IM every 4 IM every 4 IM every 4 IM, every 4
hours hours hours hours
Pethidine 10-20 mg/kg 10-20 mg/kg unknown 10 mg/kg SC, | 2 mg/kg IM,
SC, every 2-3 | SC, IM every IM every 2-3 1V every 2-4
hours 2-3 hours hours hours

B.2Laf Bk E 4 (NSAIDs)
Meloxicam ~ Acetaminophen

: lbuprofen ~ Ketoprofen ~ Flunixin -

Analgesic Mouse Rat Guinea Pig | Rabbit Pig
Ibuprofen ~50-80 ~15 10 mg/kg 10 mg/kg unknown
mg/kg/day mg/kg/day IM v
(10 mi (2.5ml every 4 every 4
Children’ s Children’ s hours hours
Motrin in 500 | Motrin in 500
ml water ) ml water )
Ketoprofen 2.5-5 mg/kg 2.5 mg/kg unknown 3mg/kg 3 mg/kg
SC daily IM, SC daily IM BID SC daily
Flunixin 2.5mg/kg SC | 25mg/kg SC | 2.5 1.1mg/kg 1 mg/kg IV,
BID BID mg/kg IM SC, BID SC daily
BID
Meloxicam 0.2-2.0mg/kg | 0.2-1.0mg/kg | unknown 0.2mg/kg 0.1mg/kg
SC daily SC daily SC daily SC daily
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Acetamino

phen

Not

recommended

Not

recommended

unknown

100-300
mg/kg
every 4
hours, or
1-2 mg/ml
drinking

water

unknown
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| B (Mouse) 4E#F ~ Frps % ok § E 5L R E £
EX 2 HEw> S %3
LS i TR e AR S AR S 3 Y SRR s L B S
1 Atropine 0.02-0.05mg/kg IM
2 Diazepam(Valium™) 5mglkg IP
3 Acepromazine 2-5mg/kg IP
4 Ketamine 20-44mg/kg IM
5 Terazol™, Zoletil™ 80-160mg/kg IM,IP
6 CO,+10-50%0, % & 7 %4 To effect IH Liv* prif =
2.CO,+10-50%0, /% & F #8817 pF ¥ i
B P FABEMBARAIE PO,
A AL B COp At > 3 MR &
* s FiAR
Tt frps TR AR S A AW R G A B T o o f BT LI B2 R~ E el
Frps 2 i®B P E AR oAb o 8 0 i F RS R A (RPRF B SR F 5 s MR F BE) 0 f R E e
1 Pentobarbital 50-90mg/kg IP L L8204 Bk
2R
3 FFEE LA BRI
2 Thiopental 30-50mg/kg IP
3 Ketamine 50-200mg/kg IP #F 2 ¢ * 3% minor surgery
40-60mg/kg IM
4 Ketamine/Acepromazine 100mg/kg K+5mg/kg A IP
5 Ketamine/Xylazine 40-85mg/kg K + IM 1.Yohimbine (1-2mg/kg, IP)
5-21mg/kg X IP Tolazoline (20mg/kg, 1P)
90-120mg/kg K+ Atipamezol (Img/kg, SC) 5 Xylazine
5-10mg/kg X FEud
240 F i 4o W E 0 # % 1/3 ketamine | £
6 Ketamine/Xylazine 1.0ml K (100mg/kg) IP fe +
+0.5ml X (20mg/ml)
+8.5ml it ojiR
£ > 0.1ml/10g
7 Ketamine/Medetomidine 0.38ml K (100mg/kg) IP Atipamezol (Img/kg, SC) %
+0.5ml M (Img/ml) Medetomidine &+
+4.12ml i g4 cKR
£ > 0.1ml/10g
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8 Fentanyl/Fluanisone Fentanyl/Fluanisone:1 IP Buprenorphine, Butorphanol tartrate 3 3
(Hypnorm™)/Midazolam PERL R S Fud
Midazolam:1 ;2 &
0.1ml/10g
9 Tribromoethanol ( Avertin) - | 250mg/kg (0.2ml/10g) IP lEREFI%PFERLAREF AR,
% £ & Tribromoethyl A RAPERY 2 gy, A #
alcohol{=Tertiary amyl [ |
alcohol fie % 100% stock 2.0 ERIHL T A N R
solution, i * % f A3 & - Bd g pE b i A
working solution (1.25%
dilutent )
10 Isoflurane % 4-5%, IH HF P SR R AR H
R 1-3%
1 Sevoflurane # ¥ 5-8%, IH R R AN S
s 2.5-4%
12 At B R (FAESK) B
Pentobarbital 5mg/kg, IP
isoflurane
R RS
R E RIS FIAR
1 Morphine 2-5mg/kg, g4h SC, IP
2 Oxymorphine 0.15mg/kg, g4h IM
3 Butorphanol tartrate 2.5-5mg/kg, g1-2h SC
( Torbugesic™)
4 Buprenorphine ( Buprenex™) 2.0mg/kg, q12h SC, IP AR A RIEL v REH
5 Ketorolac 0.7-10mg/kg, q24h PO
6 Carprofen 5mg/kg, g24h SC
7 Meloxicam 1-2mg/kg, SC

IV 755 bt > IMAp 18t > SCiA T i1t » IPrsEii bt » PO:T IR o IHox ~ {4 5 gXhidt X | iR
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LB (Rat) 4545 R 2 LR B F 2 AR

EX HE HEw> S %3
B dte e RS R0 G F DR TAS  RE Sl B~ MR PR b SRR R
1 Atropine 0.04-0.1mg/kg SC
Diazepam(Valium™) 0.5-15mg/kg IP
Ketamine 20-50mg/kg IM
CO,+10-50%0, 8 & 7 %4 To effect IH Lig# priF e

2.CO+10-50%0, 2 & § R 4 it #
PR RCE s 2 RS B F A
Foobidd O et K - CO, fo

Rt W F AR AR LR

(Hypnorm™)/Midazolam

LB oR2
Midazolam:1 ;& &

2.7-4.0ml/kg

Bode Brps BT ERAEF S A S S R o G B o
Pentobarbital 30-40 mg/kg v 10 i+ 8 gl e ch s B R ¢
30-60mg/kg P * R g R E
2EAFPE S AL ER
B G LA KR
Thiopental(2.5%) 30-100mg/kg IP
30mg/kg v
Ketamine 100-200mg/kg IM =k & * 3% minor surgery
50-100mg/kg IP
Ketamine/Xylazine 50-100mg/kg K+10mg/kg X IM, IP 1.Yohimbine (1-2mg/kg, IP),
Tolazoline (20mg/kg, IP),
Atipamezol (Img/kg, SC) %
Xylazine #3
24cF i 4o &R > @ % 1/3 ketamine
HE
Terazol™ Zoletil™ 40mg/kg IP RIE YRR 246 4R F i
20mg/kg M Bk~ EERE BEE, it w L R
T
Zoletil/Xylazine 20-40mg/kgZ+5-10mg/kgX IP BRI R 2R B Ao % F 5t
i BB, FAR
Ketamine/Medetomidine 60-75mg/kg K IP
+0.25-0.5mg/kg M
Fentanyl/Fluanisone Fentanyl/Fluanisone:1 IP Buprenorphine, Butorphanol tartrate

5 i
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HE %

9 Chloral hydrate (5%) 300-500mg/kg P 1L 2RebFI%RERLR €%

LR R AL APEFTLER

BN R VR RS ¥ ]

2. p BHIF T o 5E b g

B E R B BV EE T LR
10 Isoflurane # O 4-5%, adrpp 1-3% IH R F RPN S b LA R
11 Sevoflurane % % 5-8%, B REE 2.5-4% IH WdhF RN N R AR
12 AR (FAES ) R

Pentobarbital 5mg/kg, IP
isoflurane
R RS
o
1 Morphine 1.5-6mg/kg, g2-4h SC
2 Butorphanol tartrate 2.5-56mg/kg, q1-2h SC
(Torbugesic™)
3 Buprenorphine ( Buprenex™ ) 0.01-0.05mg/kg SC, IP A A R IE L T JRER
4 Ketorolac 3-5mg/kg, q12-24h PO
1mg/kg, q12-24h IM

5 Carprofen 5mg/kg, q12h SC
6 Meloxicam 1mg/kg, g24h SC, PO

IV 755 bt > IMAp 18t > SCIA T i1t » [P sEii bt » PO:T IR o IHox ~ {4 5 gXhidt X | iR
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% 2 8 (Guineapig) 454 ~ Frps 2 ok f B 24 A E A
3 & Pl %

ERTINETS INIFS 8- I

R H BT R Y

1 Atropine 0.05mg/kg SC
2 Ketamine 22-30mg/kg IM SUp T 1S B NP R TR R
ik S W
3 Diazepam 2.5-5.0mg/kg IM
4 Acetylpromazine 5-10mg/kg IM,SC, IV
5 Terazol™ Zoletil™ 10-80mg/kg M, IP PR &
B REA R R R S S E Sl E R ) R T o
1 Pentobarbital 15-40 mg/kg IP ERCIERY e
2 Thiopental 20mg/kg v
3 Ketamine/Xylazine 44mg/kg K+5-13mg/kgX IM 1.Yohimbine (1-2mg/kg, IP),
27mg/kgK+0.6mg/kgX, fe & k& IM Tolazoline (20mg/kg, IP),
;P 0.5ml 1% Atipamezol (1mg/kg, SC) 3
lidocaine+1:200,000 epinephrine Xylazine 3+
240F i 4o &R > @ * 1/3 ketamine
|
4 Fentanyl/Fluanisone Fentanyl/Fluanisone:1 IP Buprenorphine, Butorphanol tartrate
(Hypnorm™)/Midazolam PERL R V) PR |
Midazolam:1
R & 8ml/kg
4 Terazol™ Zoletil™ 60mg/kg, fe & & R4+ 0.5ml IM E k& * 3% minor surgery
1% lidocaine +1:200,000 IP
epinephrine
5 Isoflurane #E 4-5%, adF R 1-3% IH A P R AT
6 Sevoflurane Y 5-8%, @A 2.5-4% IH EELE R AN SR
g
1 Butorphanol tartrate 0.25-0.4mg/kg SC, IV
( Torbugesic™)
2 Morphine 2-10mg/kg, q4h SC, IM
3 Buprenorphine ( Buprenex™ ) 0.05mg/kg, g8-12h SC
4 Aspirin 86mg/kg, q4h PO
5 Carprofen 2.5mg/kg, g24h PO

IV 751 bt > IMAp 18t > SCiA T Lt » [P sEia bt » PO:T IR o IHo% ~ {4 5 gXhidt X | prin s

R B RGBT LR PR s e
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HE %

Ex A2 P ES S %L
B4 O R RS B G RIS R R B R R R F S e R
1 Glycopyrrolate 0.005-0.011mg/kg IM %+ 3 atropine -k f#vs, F)pt
F @ * ¥ - 4 anticholinergics
2 Ketamine 15-50mg/kg IM LS eI ST - IR e S
B
Ketamine /Acepromazine 15-50mg/kg M 1 Ketamine # €38 2
(10:1)
1 Diazepam 5-10mg/kg IM, IV
2 Acepromazine 1.0-10mg/kg IM,SC, IV
3 Xylazine 5-10mg/kg IM
4 Butorphanol & Acetylpromazine 1mg/kg B SC
1mg/kg A SC
Tt frps BT RN S g R H B Sl b f P R o
1 Thiopental (2.5%) 15-30mg/kg \% B2 SEly
2 Pentobarbital (3%) 15-40mg/kg 1\ B2 SElsy
FIEL AR EER R
3 Pentobarbital/Chlorpromazine i3 8+ 2mg/kg C, 5-10 M, IV
4 4 1571 $+20-30mg/kg P
4 Pentobarbital/Xylazine i3 5+ 5mg/kg X, 5-10 SC, IM
Y RPN v
11.8-28.4mg/kg P
5 Ketamine/Xylazine 35-50mg/kgK+5-10mg/kg IM 1. Yohimbine (0.2mg/kglV) %
X 10mg/kgK+3mg/kgX v Xylazine F:3u
2. deT g bR, @
3ketamine/Xylazine #| &
6 Ketamine/Xylazine/Acetylpromazin 41+ 5-10mg/kg X, IM
e 0.75mg/kg A , 5-104 4 {4
715+ 35-50mglkg K
7 Ketamine/Midazolam 41 5+ 1mg/kg M, 5-10 IM
A 4 18 i3 s25mglkg K
8 Ketamine/Diazepam ;1 % 5-10mg/kg D, 5-10 IM
A 4183 s 15-50mglkg
K
9 Ketamine/Acetylpromazine 418+ 0.75mg/kg A, IM
Butorphanol 0.1mg/kg B,5-10 » 45 i
;254 35mg/kg K
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HE %

10 Fentanyl/Fluanisone 1 5+ 0.3mg/kg IM Naloxone
(Hypnorm™)/Midazolam Fentanyl/Fluanisone, (0.005,0.01,0.1mg/kglV ) ,Doxa
£ 725+ 0.5-2mg/kg M pram (5mg/kg) ‘& 7 fijEeE e
5 R
11 Isoflurane #E 4-5%, AR IH LE|ex » EHPELF 5 5, Z
1-3% AR
200 F RN b AR
12 Ketamine/Xylazine/lsoflurane Aavp o1 64 35mglkg IM
K+5mg/kgX, £ 1 IH
Isoflurane 4% - %
o
1 Morphine 2-5mg/kg, g4h SC, IP
2 Butorphanol tartrate 0.1-0.5mg/kg, q4h \Y}
( Torbugesic™) 1.0-7.5mg/kg, g4h SC, IM
3 Buprenorphine ( Buprenex™) 0.01-0.1mg/kg, g8-12h SC, IM
4 Flunixin meglumine 1.1mg/kg, q12h SC, IM
(BanamineTM )
5 Ketorolac 3mg/kg, q12h SC, IM
6 Carprofen 1.5mg/kg, g12h PO
4mg/kg, q24h SC
7 Aspirin 100-500mg/kg PO
8 Meloxicam 0.2mg/kg, g24h SC

IV 751 bt > IMAp 28t > SCiA T i1t » [P sEii bt » PO:T IR o IHox ~ {4 5 gXhidt X | prin s

P
LRIPN RERPFE BB, FRESARGE, FHESFF RN -
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7 (Swine) 45# ~ }ﬂzﬁ;‘. R ER AT HE L
# HE RE i3

B b ARG TG DR T S SAeE e B

EE R S

1 Atropine 0.05mg/kg SC, IM
2 Diazepam ( ValiumTM) 0.5-10mg/kg M
0.44-2mg/kg \Y}
3 Acetylpromazine 1.1-2.2mg/kg IM
4 Xylazine 2mg/kg IM
5 Midazolam 0.1-0.5mg/kg IM. IV
6 Terazol™ Zoletil™ 2-4mg/kg IM
T frps BT RN S g R H B Sldeh b f A R o
1 Thiopental 6.6-30mg/kg \% A 12 & X3 st
& 12 A2 ¥Rzt
2 Pentobarbital 20-40mg/kg 1\ A 1/2 &) R L s
& 12 HEER A FHEEL
HEA ER Y
3 Ketamine/Xylazine i3 s42mglkg X, v 1. Yohimbine (1mg/kglV) 3
5-10 A 4 11 8¢ M Xylazine 3w
20mg/kg K 2. e A HE,
1-2mg/kg
ketamine IV, & 1/3-1/4 R # €
Ketamine IM
4 Ketamine/Medetomidine 435+ 0.2mg/kg M, 5-10 IM Atipamezole (1mg/kglV) 3
% & fs 15 10mg/kg K Medetomidine &4
5 Ketamine/Diazepam i3 8+ 2mg/kg D, 5-10 IM
2 48181 5+ 15mglkg K
6 Ketamine/ Midazolam 41 % 0.5mg/kg M, 5-10 IM
A 418 5+ 33malkg K
7 Ketamine/ Acetlypromazine 41+ 11mg/kg A, 5-10 IM
A 4181 5+ 33mglkg K
8 Terazol™ Zoletil™ 6-8.8mg/kg M 1-2mglkg IV i 4c s
9 Terazol™ Zoletil™/Xylazine 1 842mgl/kg X, 5-10 4 iAo~ MRS 23 E R
48 {871 5+ 4.4mglkg Zoletil
10 Isoflurane #E 4-5%, IH L Efeprts g
AR 13% 2. 7 E PR
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75 (Swine) 454% ~ RS2 LG EH LY R E £

11 EHEIHET B b Frfs 4% Atropine0.5mg/kg IM, Ketamine 33mg/kg IM, Acepromazine
1.1mg/kg IM
# % : Pentobarbital 20-40mg/kg IV £ Thiopental 6.6-25mg/kg IV
JirB% 4% ¢ Pentobarbital 5-15mg/kg/hr IV 2 Thiopental 3.0-6.0mg/kg/hr IV
12 FEL R Bk Frps %% Atropine0.05mg/kg IM, Ketamine 33mg/kg IM, Acepromazine
1.1mg/kg IM
2% % Isoflurane (4-5% ) & %
s a4 o lsoflurane  (0.5-20.% ) / Nitrous Oxide (50%02+50%N20 )
13 Cardiopulmonary Bypass * = & i Bs 4% © Fentanyl 30-50 £ g/kg IV & Sufentanyl 7-15 1 g/kg IV
#, ¥ © Fentanyl 50-100 ¢ g/kg/hr IV 2 Sufentanyl 10-30 1 g/kg/hr IV
Jeps s#F o Isoflurane (0.25-0.5% )
g
1 Butorphanol tartrate 0.1-0.3mg/kg, gq4-6h IM, SC
( Torbugesic™)
2 Meperidine 2-10mg/kg, g4h IM
3 Buprenorphine ( Buprenex™) 0.05-0.1mg/kg, g8-12h IM
4 Oxymorphine 0.15mg/Kkg, g4h IM
5 Aspirin 10mg/kg, g4-6h PO
6 Carprofen 2-4mg/kg, g24h IM, IV, SC
7 Ketoprofen 3mg/kg, q24h IM,SC

IV 755 bt > IMAp 18t > SCIA T i1t » [P sEii bt » PO:T IR o IHox ~ {4 5 gXhidt X | iR
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