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VOYAN 1IN INIVBINMUNIBTY

oinmiedu iuenl§Fiuzlunguoziulna In'led (aminoglyoside) Mifunylui
A 1957 ﬂuﬂ%‘:mﬂﬁﬁjﬂu 1A Umezawa uazaaiz Sauononmindoduldemmsninige
Streptomyces kanamyceticus UASA N IAUONT15UTENOUHTUBL1INBY 3 FUIA AD LINMUTEFY
10 1l 0z (Kanamycin A, B unz €) eyiusiinvdfigane oinmuiodu o ulhwslignisou
ahonmmledu § i 2 oh Safusdadusiisdmihoegluilegifuiluenuniou e o

= a g - - - v & emea =fe A (.2
fiugneenu ldeengniviiauyeuuniiise ldnaswiia dauenmuniodu & ignioounga

AaroutAvem Y
oINUNIoTY USENOUAIY 2 amino sugar IN1EAL 2-deoxystreptamine AU glycoside

bond gAs Inssairamaniiuaaslunmi 1

OH
HO 0
R HoN

HO O .

HO o
Rl Ho NH
0
H,oN

R R

Kanamycin A NH, OH
KanamycinB NH, NH>
Kanamycin C OH NH,

ama 1 Inseadramaniiveanmuiiodu 1o 1 uaz & (Kanamycin A, B and C)

onmisguiiumsissnoviitiquonifduwe songniluanznadosiiduwe
Wandianaznin axoni1 187 manzarolulviu1diles anuiidage sufudaldnTaeis
parenteral (0 THAMIduSUvo s unszumBonteszdunts inyn uazefiadosnwged pH 2-
11 dloviend§ou (autoclave) igamaii 120 'C Funannu 1 $2Tus sxnudgnilunisiae
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j o | il L et 1- L ]
FouuniiGuanauiios 5% snmieiuluplmsazmugndueimeeznlfouiudduosnue
J a -; o a ol = .
gnimshateweuuaiise aansotleatld Taoidy antioxidant 23Tyl
s eFunsdauazvisluiesaniasglugdoinndosudaiia (kanamycin

sulfate) gas Tnssardradaaasluniwi 2

A 2 gas Inssademuniivesninuivdus A (kanamycin sulfate)
anuhiiwve s (Incompatibility) "
L L] % J L} ‘f -‘
onwieduduo lungueziiTu'lnalnlad ez hisengnilunasanaasuiionay
funnqunuiiaduuaziavh TamleTud lasee lihinl§isordu Inseard e auduanuan
- ¥ -‘; o =,
(betalactam ring) U3uaiveseh hisengnivuegiugangll anwidudu uazszoznnivens

fTune

e
L] e 3 =T o -] F J .tr- J [ ]
nmutesuiruda Tldvalaeiiiu fa n3oldinmzn Woriinueinu1lsad 14
2 - 1 e = s A w P 1 "
snimumeant v dsuuansslumadive s Wlavisaameiny1 Tinaare luienmuouns
o F - " o b oW - & aa -
snfadhnduile dunms Muuummzuniuiesnu snAaeirmiwazluy

puaiimundyeaumani 4"

M3gAFY (Absorption) "
W ol =l g ¥ - Wl 1 .
onioFugady 1difvudndesnnmufuemis msunseu Taau cerebrospinal
L sy YA o ar ' o - w
fluid hid o InfuduIngezdudwesmniugnse Salulvenilaeismsivlsenu oz
& ey - - - oy
gadu 18AT o 1 TasiEaadndmiileunz 1dAImis nuszAungegalunszumdeaniolu 1
- ' T o - - o W
#2133 Treppenhaver 5703111 TugnTn WedannuivdudinduiiieArsving 10 ladniy/

flonsu onvzfessduqegalunssumdeaniolu 1 $2Tumdsiia uasesiissAvoufivanelvina
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lumsinu Tsneguu 8 $2Tus uadhdad1 dRamiseeiliszduouiivamekalumsimnlsn
aguud 12 521w Tu T Iier lunng 3-s fiadniumTaniu aadhndunile vesiisziy
Tnalumsfnu Tsnogu 8 92 Tus

omuieduiigadu1dthailelmieungn Hasland uazaizs 109 TUMSAS AN
Tuinanihunm 3648 $2Tus mondaninlveri luvuia 500 faansy ﬁmuuﬂqnﬂfalﬁm
uaziioWorilidmauagnanuaassastenuoii i lEunda 60 §2Tus
MINIZ9I8e (Distribution) ">+

eINMUNIBFUITUNTNITZ10 T NEINYBIT1In18 trssTuiuwatal TUsAune,
dnvleounzunsnszn1ely ludau extracellular fluid wuszAvoIgEniRuuas 1 wuszduo
1huna1alu pleural fluid, synovial fluid, peritoneal fluid oA wuen 18ies 1y amniotic fluid,
prostatic fluid W02 spinal fluid
msnfaenunlass (Metabolism) >+

hifimsswnumsiaounlaes sezgnuiasenlugihin/founlammala
M3¥9A8 (Elimination) "

pinuedusziueennis laedrasraiia lu i hinldeunas dav ngjezsii
A3217UNS glomerular filtration HAZTUNAIMARINYLINATS tubular secretion JIAITAAVUIA
snaz19edasziase Satudatioh lad i uanses daszazausui e
Suasioaeszuums 14514 uensiniimdiduoonindui mudae SanasTaunie 36 FaTue
Hﬁ'mﬂinmﬂquﬁﬁ'w nﬁ'ui'ﬁu'lﬁ'q'l'ruﬂgjﬁumiﬁmwm‘lﬂ (renal function) ©1¢ 19 ua
U511a5M3N5291001114519070 (volume of distribution)
AUENUAMANTYNaRIan3 (Pharmacodynamic properties)

u1n1u1ﬁuﬂim:ﬂﬂnqnfﬁﬂﬂ1:ﬁfw'hJiﬁu-um:iﬂuﬂﬂﬁt‘imimﬁu'zﬁum'lumju
oziiTulnaTnlwaraduq EI‘I'EI:Elﬂﬂf]'Ifliiﬁ‘Ifl‘lﬂl'fﬂlmﬂﬁﬁtluﬂiuﬂu'lﬁﬁ uazdieengnd
HUANISOLATYUINVIIYHA 1A

Souunfizon Trevinuniodu 18us Escherichia coli, Enterobacter WY1 Proteus,
Mycobacterium, Klebsiella, Salmonella, Staphylococcus Wae Campylobacter

» I ¥
s iesu 19 lanan lunssnet Isnfadouuafison 1adeei 19
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lugns 19 1Anaddulsad  1ddnay  Yoauan Noudu Tiayniden (hemorrhagic
dysentery) LI 1001 ¥099yNSNIETY

Tumiy 1918k Tsmienviadmaunyuiduvues (purulent conjunctivitis) T3n
NSZINAMALITOAIV1ISNEY (keratoconjunctivitis)  lag Tsadilia 9INI80 Esherichia  coli
Streptococcus fecalis, Staphylococcus aureus WD Proteus

W14 1¥5nun Tsndafianniuuniie

Tuln Wsnu Tsnduudniery

0 Esherichia coli VAR UTUAZ Staphylococcus sapABy1i Idet193 A5 10
uazezInaM shtnﬁnm'luﬂq'un:ﬁ’{u'lnﬂ'lﬁ'lqrﬁ' #1814 #20 19U neomycin, gentamycin WAL
streptomycin
aalnmssengns ****

pinmioduiuer nquoziilulnalnled é-ﬂﬂﬂuﬂﬁuﬁﬁ1h‘liﬂﬁugﬂ n13
lnﬂ;mu'[wmifﬂuuﬂmiuuﬁ"ﬂ'l'lﬁwﬂﬂ'm'lﬁ Tﬂtlil.ﬂ‘l'lﬁﬂﬁﬂ'-llﬂi‘l"’ﬁﬂ[ﬂiﬂu‘llﬂﬂl{ﬂﬂﬂ
uumum'uqunnnﬂmwmﬂmlﬂqtfmmnﬂﬁu -ﬂqmmﬂmuﬂ't'lﬁunﬂﬂﬁuﬂ'm'lﬁ

nmmr-nuﬂqmmnmmﬂﬂﬁuwmﬁﬂgﬂmwmmﬂunumwn'ﬂm"mu Taoljiseee
WuuY electrostatic  1ilud 1Ay Aevreglugdilszquinaiwiseduivlssyavves
lipopolysaccharide 14 snu13@ i giwadmaTylsu porin o1& s Taswaradu vee
fufiudasu Tulsauimmizinizesls Ty Teumisodes 30s Taosaudu RNA dadlumsitszaoy
Fedou dooswiudy s Ty Tsuduiiugs 15Ty Teudaudes sos A liamnsaszansan1d 1
folimmisasudadumsdszneuFedouiuu g ﬂﬁﬁ'ﬂmﬂ:!ﬂﬂiﬁuitqnl'mgﬂ
wenvINIL augasznine 15 Ty Tvuuas Tnd Teuenifo ) dimsazauvosls TuTsunmiavdes
305 fRaunAuasiifuaemsad
Sunneuazqns it szaad 2442

o mioFuiiialiersiiaiudau Cochlear tazdau vestibular vouduszamgi 8
06190123 M IR FaTynuanuazgeudoniinseda ernnleduuiugni neuromuscular
blocking drug azeaaumioudusnguesiiTulna Inlededou Fufuiteldmnnndoduly
dadi 18 uundriissdos Fediisziass 31 nozud lugna 18&oms IMunaiSouud dafin e

unaiFeuee IS unuon ot uiaily calcium-kanamycin complex #1 1igns
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msldnmuiioguludsemaemigenim figduuve s puvude il fie

—
s

o
2. A

»
YUY IUASNDU

# 2 .
3. 0Ra lasRa1nd1uile (intramuscular) uas 1ARIMITY (subcutaneous)

21
4. Vrathom

5. AU

m3lFonmiogululsamaanisonsmiidesianslde 19 Tasdaumminse

. w o ‘1 - o - N i s
dl¥Taedaummdiniy uazyiadadilfonmunioduinu18us qiviazian

= - s Ly a o e L —i
MmN 1 M3 lfeninmuiududiudind sy lumivovesnlsemeenigowim

iy Audingy Ase | viiedad Joriald
o, S . 100mg/5ml | iy | $hwls ndniFoLLATIGY
ATNOU | Kanamycin (as sulfate), Tudr 147 larenm
(Suspensions) | Bismuth subcarbonate, FU UAZVIIINIOING
Activated attapulgite Youdv
(Aluminum magnesium
silicate)
guila Kanamycin (as sulfate) | 100 mg/tab. v snunTsnamisouuniie
(Tablets) 1ud 147 1ad orn sty
FU UASUITINIDINIG
Noudv
vRA | Kanamycin (as sulfate) | 50mg/ml | quvnnz smnTsnAniouuaiie
(Injection) 200 mg/ml 1t} #ladeoinuniodu
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J -A L i L3 - b L 1
a1 3 ldnidnuniuduiiudndayludFuowenlssmaanigonsm (do)

iy Aandngy Anuuse | yiedad doria 14
SAathom Kanamycin (as sulfate) | 3.5 mg/g quv S Tsamfiaaive
(Ophthalmic uuniiGoi ladesinmn
ointment) UUFU 1FU AAY MR
DAY qqﬁ'"lﬂ"m"mﬂu
Aszanmsniey unailoy
finszenm
floafuanizmsuialy
fsadunlantasuuas
nsHIAANe lugna
AN Uy 5 mg/g v N1AUON TNYINITAR
(Topical Kanamycin (as sulfate), L#ﬂlmﬂﬁﬁ'uﬁ 1dedu
cream) Calcium amphomycin, I.l'.l.!ﬂﬁﬁmfﬂﬂﬂ WwiUansIo
Hydrocortisone. oy iinlAed 15U ¥

AUUBNDAITVINOUNAY
Fe o o - [
H Quanqoniay AUBYIY
» " »
JUUIY ARITONABNT
WeNUTIIUNIAIITHUN
Armiesdouuaaninasin
- & 4 w
INOANT NHALIDT A
¥ ¥
YIALHANAINNIFUU DN

¥ »
HHUBINHINUITUYBN

mslsennmniieFlunguildsmaanainglal ©°

Wunguilszmpamning s 1Reygalildonmiodu Tasiallezegluglomnu

i ¥
dudusania gUuuuonld szeglugvesniia fe fadindwuiiie (ntramuscular) RAhlA

AV (subcutaneous) UARAAIAIMY (intramammary) uaz1dszymsldludaidaiuiing

NayHA Y gqns 72800 une ung 1n nszae ondiumsldo Tulm
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yams n ludatlszinndisn fe

»
1. Pgns :6-7.5 Haaniunimindadad flaniy

- e

»
NN qm’h . 7.5 - 12 Aadnsuaimindada) f laniy

2

L
3. QMY UNE unz : 11 - 15 Tadaniusihmindadal Alaniy
4

Tildnenszae 15 dedanfunimindadad Alandy

Tuemanglsy ﬁﬁﬁﬁﬂmﬂ?mmmn"’*lqﬁ'lummn‘r'ﬁm51=Hﬂﬁ1un1{ﬂtﬁﬂﬁﬂ{uﬂﬂﬂ
dmivenmunoduiuenlungy Anex 1 Ao duniiideyansudniiedoyaiininounsde
yamsanf1avese sunlransynuiieniidequamewiovesdus Inatudluerfiounse
fimuas MRL 1Red1eaysal

fi1 ADI ¥39 “Acceptable Daily Intake” Mu1004 Vhinawesmslamsniefimludon
agluemmmiorin1$uilna dhifinuvesmsigui lnnannsoiulénniunnoadadialas
filirel¥iAaduasionioneWifanansenulag dequameuniovesduilnn Fuumia
szinaseiming (ﬁﬂmmfmﬂﬂﬁ’.lmmi‘m - 60 AlanTu) @ vaii 14 muns ADI voson
Ao 11U 8 pgkg ©

mﬂ1u1ﬁﬂiulmﬂuﬁ'11i4£ﬂ‘ﬁﬁﬂﬂﬁ"ﬂﬂé'lm!{ﬂlﬂﬂﬁﬁ"ﬁ]nﬂﬂiﬁ' sniulular nqu
Uszmaemamg sy 18 ounziilunsld  TaomsdmumSnagegavesndaiiioygna

] ]
Wianfa 18 ludandseinitinis 191 (Maximum Residual Level; MRL) terad 1ua1s1ade Tyl

@150 2 Recommend MRL Y9481 I0%U 14 Annex 1 (Council regulation (EEC) No
2377/90)

GREL ALY suesmsan | dszan MRLs dioibodh iToulvdue
(Pharmacologically | 19 (Masker a1l (ugkg) | MU0 (Target |  (Other
active substance) residual) ( Animal tissues) provisions)

species)

OINUNIUTY snlosue | dad 100 adande | Lilddmiy
U3 lnann 100 Twihy | datindnly
¥HA 600 fu wou3Tne
sniulan | 2,500 In dmvuyud

150 U
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mslsmmuieduludszmalng (i grudeyaszuudninnuda lula neanlugue
AMANUANENTIUMIOMIUATYT)

Wlszmaneiinzifondrunnnadioduii lddmvdaifamuaiman 29 &5y
@oyaiile 29 nquainy 2552) dausadudsunfiinseyians 1$uidunan st
2527 m'lﬁ'i'un"li'fuﬂmﬁﬂumﬂﬂmmur]*.um ﬂ;ﬂuunmﬁ‘n{ﬁﬂ t1AA (Sterile solution, sterile
suspension, sterile powder) 8151 5¥M1U (aqueous solution) HAZLINUIYN (Nasal spray) FUuuy

HAZANUTIVOW AL IHAITIIN 3



s A T s R g L T L R
oy S SR e oy

— v anuuse 3303 1F dsziandad uazderialdvesnnniodu

-
Lo,

N ‘-ﬂ-l. i s TRy e L L e N I [ T -

iy CRRITER ELL ] szinndal Jo1is1¥
. A P T— 100 mg/ml dadhnduile qns In ¥5mnTsnande luszuumadumels wy oy ¥oaayn
(Sterile solution) fadn 1AMl Snierulumy (Atrophic rhinitisnleaun Tsndnidolx
fadinoluuagn sTuUm iAoMY 151 d1dSnioy Safidaeinide
wunii Weeias uasTsndndevesszuumaduilamis
yonvniig ¥ Tsnd syl lunszan
Sniery fesnimuiifannidonuniise
250 mg/ml fadndwde | 1dda qn3 In r.nmmﬁuimﬂumﬂﬁi'm=i‘1ﬂm1mﬂ1n1m£ﬂ'hﬂ'lﬁﬁ"a
fatlddamis | nszile Thuwa | wilaunsuuanuazunsyay 195au1 Tsaaea ludad

qHY MU U

ne dnliln

A5 Tandaide lumaduilamaz Wy nszmne
Jaemednmumasiadoundunazidoss Tnsni
1¥5nunTsamadunivle wu lantadniery Twseoyn
dnay Yeadniry dounousasniay

- $munTsnfamTaunziloi psousnion nsAndpYsLHD
HAIMIHIAA HUUNANUBIYTIAA 1
-smmnTsnAndoluszuumaduems

. . 4 4 .
- inuimIdniaui lunszgn Jo weunszgndniery




B R

A1 3 et nnss 3301319 sziandad unzderialdvessinuniodu (o)

guuuy AT Ei 1t szinndad Yo1ia1%
A S T —" A P— Aard 1Ay In ¥iuTsmdudnusiia@oundunnzidossnnie
(Sterile solution) Each 10 g contains Streptococcus, Staphylococcus, Colijorm ATDATULIALND
Kanamycin sulfate 0.075 g / NNYHA
Predisolone acetate 0.010 g
| vy fadndunite Tnqns In 195numasaaudniay Jaulsa aedniay Aamiadniey
Each 1 ml contains nszile douniaduemissniery Undnier deumiundesdniay
Kanamycin sulfate eq. to nszwizilaanedniry una Hinues idmudniry uagn
Kanamycin 333.33 mg / Sniery uneeiaiiosnnmsradouuniidon 1asoei
Lidocain HC1 20 m g
I S ——— UIHEY aadinduiie qns Tnnszdle [ omuieduiuodadmivinmnlsndadouunider
U nide Each 1 ml contains fadn1dfmla ABUNUOIADLIMUMIBTULSIMUTITAY 19U T3nszuu
(Sterile suspension) | Kanamycin sulfate 45 mg / nmuaumole Tsmdmusniey Tsauend TutioTade uas
. Procaine penicillin G TsauanTaalyTs@a Tsnszuvedorzduiug dudu

200,000 IU




T - T TR T T R U L e T T T e

m3ed 3 punue aunse 33ms1¥ suandad unzdeiclduessinuniodu (de)

rRI[RTRT AUT 1% Usziandad dorald
warlsrnde 5 g/vial fadndmide | n qn3 In fqnisndouunfide aunsuanuazunsuaud Tasen
(Sterile powder) fadlddomis | nszile una | mwdledu 1Run Staphylococcus, H. Influenza, E. Coli,
v A. Aerogenes, Shigella, Salmonella, Pneumoniae, Proteus
Wz M. Tuberculosis TUTaManAny Ravia Boymady
o3 1hn soaiundes iy uagn nszmzilaes
Snuwmauaziiivues Nossauaziuln
eninla 30 mg/ml S— 10 qns s lsnfosinenmsAadeuuniie
(Aqueous solution) Fjulsznu ‘
yINUIYN 100 mg/ml WL qns mﬂm1ﬁu-‘iuﬁqnf1h§nuunﬁﬁumﬁnﬁuqi‘i‘hﬁnmn1m
(Nasal spray) NOTY 511]1;1 Pasteurella, Staphylococcus, Corynebacterium

A - 4 '
lﬁﬂ'ﬂﬂﬂﬂ?ﬁﬁﬁﬂmﬂﬂg Salmonella W0Z Proteus
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STUTNYAYT (withdrawal time) mnedsmsnsssseznamdminiins onds
gatesudnniaunsedadadidi lseehdafifeldui Tnadlueims wiesudanai
wdnsshinam e Wifumunsoinms Tnadhuems 18ed10aeaiy ©

mslndmivdailudszmalng 18t munuaasszosngao Piinanuazienms
v demgans WowndainewiniiodanTondnsust I3 Ina snuiiodud

STBENYALTIATIN AA TuATII 19N 4

o e J
AN 4 1=ﬂ=HﬂIﬂ\‘.l'I1IEI~I!.I"Iﬂ11|I'3IHﬂ’ﬂ“IHLHﬂHﬂ:HH

yiandAN N AR IMIoviatAT ITUINMYALT Ay
(Wie 5 M 3
10 Ju 7
14 3
30 U 1
100 - 120 U 1
TET 36 %2 T 2
29 2
39 4
qns 10 1
30 I 1
QNaNs 35U 35
In 3194 1
n 14 Ty 14

nnnsssdeyaszernganvesnuisFuiuaasuunainuazienashiiue
ﬁi:ﬂ:ﬂqﬂm'lunfmm:ﬁﬁmmmn#hqﬁ'u Tisyysszoznganlulnfenta limen1suiTnn
dmiuuyud IFIHI‘IJlﬁﬂﬁﬂgﬁﬁﬁ:’ﬂ:HQﬁmﬁnﬂuﬁ 5 $u s 120 Fudewiuiiodatunilnn
1u1§1uuﬁﬂ"|5=ﬂ=1|qﬁmﬁmﬁ 36 ¥2Tue e 3 Tu Famsdmunszosngasiiuanaiaiuly
min:ﬁ1i'u'ummmu1ﬁu-ﬁmfummﬂuﬂﬂmnmqrﬁ'lﬁmﬁﬁmﬁ']Huﬁ'i“uﬂqnnﬁﬁmﬂﬂquﬁn:
drfu s it mndldiinnunedusums1ndasuaindonsfmiauadeaaonly
Boiiisemsfndniunazaminszyszosnganaiiu flfoiinnusuiussndaiiezies
summnuazienmstiiun Tnoazidoanoumsldomn afy dnfumstmualiiiszoengae

&

Jﬂ ol ol a - -
i HH]HE!THI'HU':Iﬂ“ﬂﬂlﬂuﬂﬂﬂﬂ']iﬂ'ﬂ"ﬁﬂ“
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nndoyansldnnumiviululszmaanisonsnuasnguismaannmg Tsdudy
nuhhilszmaInouazdszmaanigonsniigUuuuoi ¥ msuiulseniu (oral dosage
form) ¥idoria 19 lumssnunRuaiufie ﬂi:mﬂ'lﬂmflu;ﬂuuumif‘l'lﬂ 195w TsaNoasae
ynnsAaseuuaTiGe hilszmaanigeniniizuuuendueniuviuasnounmufudao
fngdua 19dmivinu TinandeuuniiGeludldi larerin oy uazussmiens
Youds mammieFuliguouiansgaduiimaduemsm a3 ¥iesnun TsnAnisofiioglu
NMUAUDIMITO VLA Y Tnuuﬂﬁﬁﬁiuun:ﬂaﬂqﬂfﬂi'uémmﬂﬁﬁ vlumiaduemsi
dhuaungueansiialsn'ldd

TulszmaInefigiuuemiusynd 1gdmiumuyngns Sapuundanarnlifing
1¥halszmeemsigoninuaznguilsemaanamglsl msldomusynludatersdemunau
nsfinyszaninmlunmsleshu Isnvesnmunivsu

§1Ju'.u'uu1ﬁﬁﬂ11.':11ﬂ1i'i1m§ﬂﬁﬁffmnrruuﬂaﬁ':u"lﬁﬁﬂgmﬂm11Tﬂimmﬂﬂ:uﬂumu
{803 (Procaine penicillin G) ugwauiions limurzay esnnmnuiesuiiunly
aquoziilulnalnled Heezlisongnd lunasananeuilonaufuenguinuiidduuazisv
Tamlodud Tagez Tvinl§AsoduTnssadrnsumanuduanuay (vetalactam ring) Ysua
wosui lisongniduegiugumgil aAnmidudy uazszernmwesmsduda Taovialiiodes
Berlungumuiigaunionguiah TsmleSudsufueiesdiTulnalaled lindswauonds
Tudufanidnrrunefadmasadeaunadoiiu msldvnisIiemenduiuias lifia
Tuusna@eanu ﬁ'ufum'F;Hi'umﬂ'fuﬂ:lﬁuu'Iu:ﬂuuuﬂfruﬁ'uﬁmiﬂmiﬂumuﬁﬁum
uazAnulszinBamus s uRAY

wennmiundr lunguiszmaannimg Isiidedmuarulfnnmiududmsy
dattniindaluiNous Tnadmiuimgd wazhnlszmpanigensmamualifldlaodaaunmd
wioda 19 Tnodadummaiiniu sxnmieduduonguesiiTulna nladiihaiodau Cochlear
U0z U vestibular voudulsza g 8 0d1n13 MIAdaTynuInuazgydoninsda s
dmuaszydori 1§ ludaitlnfindalumenisus Tnadmiuuyud msdmualiidunnaiugy
fimuiinz 1o Taoda Suvminiodald Taoda Summdniniu duisnilafivasanmsanfisvess

undadunnndadla
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R - Code of Federal Regulations Title 21
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CFR Title | Radiation-Emitting | X-Ray | Medsun | CLIA
21 Products Assembler Reports
New Search Help | More About 21CFR

[Code of Federal Regulations]
[Title 21, Volume 6]

[Revised as of April 1, 2009]
[CITE: 21CFR520.1204]

TITLE 21--FOOD AND DRUGS
CHAPTER I--FOOD AND DRUG ADMINISTRATION
DEPARTMENT OF HEALTH AND HUMAN SERVICES
SUBCHAPTER E--ANIMAL DRUGS, FEEDS, AND RELATED PRODUCTS

PART 520 -- ORAL DOSAGE FORM NEW ANIMAL DRUGS

Sec. 520.1204 Kanamycin, bismuth subcarbonate,
activatedattapulgite.

(a) specifications --(1) Each S5 milliliters (mL) of
suspension contains 100 milligrams (mg) kanamycin (as the
sulfate), 250 mg bismuth subcarbonate, and 500 mg activated
attapulgite (aluminum magnesium silicate).

(2) Each tablet contains 100 mg kanamycin (as the sulfate),
250 mg bismuth subcarbonate, and 500 mg activated
attapulgite.

(b) Sponsor. See No. 000856 in 510.600(c) of this chapter.

(c)Conditions of use in dogs --(1)Amount . 5 mL of
suspension or 1 tablet per 20 pounds body weight every 8

hours. Maximum dose: 5 mL of suspension or 3 tablets every 8
hours. Dogs under 10 pounds: 2.5 mL of suspension or 1/2
tablet every 8 hours. A recommended initial leading dose
should be twice the amount of a single dose.

(2) Indications for use . For the treatment of bacterial

enteritis caused by organisms susceptible to kanamycin and
the symptomatic relief of the associated diarrhea.

(3)Limitations . Federal law restricts this drug to use by
or on the order of a licensed veterinarian.

[40 FR 13838, Mar. 27, 1975, as amended at 53 FR 27851, July

25, 1988; 56 FR 8710, Mar. 1, 1991; 64 FR 403, Jan. 5, 1999;
71 FR 43968, Aug. 3, 2006)
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510 | Registration | Adverse | Recalls | PMA | Classification | Standards
(k)  &Listing  Events

CFR Title | Radiation-Emitting | X-Ray | Medsun | CLIA
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[Code of Federal Regulations]
[Title 21, Volume 6]
[Revised as of April 1, 2009]
[CITE: 21CFR522.1204]

TITLE 21--FQOOD AND DRUGS
CHAPTER I--FOOD AND DRUG ADMINISTRATION
DEPARTMENT OF HEALTH AND HUMAN SERVICES
SUBCHAPTER E--ANIMAL DRUGS, FEEDS, AND RELATED PRODUCTS

FART 522 -- IMPLANTATION OR INJECTABLE DOSAGE FORM NEW ANIMAL
DRUGS

Sec. 522.1204 Kanamycin sulfate injection.

(a) Specifications . Each milliliter of kanamycin sulfate
injection veterinary contains either 50 or 200 milligrams of
kanamycin.

(b) Sponsor. See No. 000856 in 510.600(c) of this chapter.

(c)Conditions of use. (1) It is used in the treatment of
bacterial infections due to kanamycin sensitive organisms in
dogs and cats.

(2) It is administered subcutaneously or intramuscularly at
5 milligrams per pound of body weight per day in egqually
divided doses at 12-hour intervals.

(3) Its label shall bear an appropriate expiration date.

(4) Restricted to use by or on the order of a licensed
veterinarian.

(40 FR 13858, Mar. 27, 1975, as amended at 53 FR 27851, July
25, 1988; 64 FR 403, Jan. 5, 1999]
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CFR Title | Radiation-Emitting | X-Ray | Medsun | CLIA
21 Products Assembler Reports
New Search Help | More About 21CFR

[Code of Federal Regulations]
[Title 21, Volume 6]

[Revised as of April 1, 2009]
[CITE: 21CFR524.1200a]

TITLE 21--FOOD AND DRUGS
CHAPTER I--FOOD AND DRUG ADMINISTRATION
DEPARTMENT OF HEALTH AND HUMAN SERVICES
SUBCHAPTER E--ANIMAL DRUGS, FEEDS, AND RELATED PRODUCTS

PART 524 -- OPHTHALMIC AND TOPICAL DOSAGE FORM NEW ANIMAL DRUGS

Sec. 524.1200a Kanamycin ophthalmic ointment.

(a) Specifications. The drug, which is in a suitable and
harmless ointment base, contains 3.5 milligrams of kanamycin
activity (as the sulfate) per gram of cintment.

(b) Sponsor. See No. 000856 in 510.600(c) of this chapter.

(e)Conditions of use. It is indicated for use in dogs in
various eye infections due to kanamycin sensitive bacteria.
It is used treating conditions such as conjunctivitis,
blepharitis, dacryocystitis, keratitis, and corneal
ulcerations and as a prophylactic in traumatic conditions,
removal of foreign bodies, and intraoccular surgery. Apply a
thin film to the affected eye three or four times daily or
more frequently if deemed advisable. Treatment should be
continued for at least 48 hours after the eye appears
normal. For use only by or on the order of a licensed
veterinarian.

[40 FR 13858, Mar. 27, 1975, as amended at 53 FR 27851, July
25, 1988; 64 FR 404, Jan. 5, 1999]
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[Code of Federal Regulations]
[Title 21, Volume 6]

[Revised as of April 1, 2009)
[CITE: 21CFR524.1200b]

TITLE 21--FOOD AND DRUGS
CHAPTER I--FOOD AND DRUG ADMINISTRATION
DEPARTMENT OF HEALTH AND HUMAN SERVICES
SUBCHAPTER E--ANIMAL DRUGS, FEEDS, AND RELATED PRODUCTS

PART 524 -- OPHTHALMIC AND TOPICAL DOSAGE FORM NEW ANIMAL DRUGS

Sec. 524.1200b Kanamycin ophthalmic aqueous solution.

(a) Specifications . The drug, which is in an agqueous
solution including suitable and harmless preservatives and
buffer substances, contains 10 milligrams of kanamycin
activity (as the sulfate) per milliliter of solution.

(b) Sponsor. See No. 000856 in 510.600(c) of this chapter.

(c)Conditions of use. It is indicated for use in dogs in
various eye infections due to kanamyecin sensitive bacteria.
It is used in treating conditions such as conjunctivities,
blepharitis, dacryocystitis, keratitis, and corneal
ulcerations and as a prophylactic in traumatic conditions,
removal of foreign bodies, and intraoccular surgery. Instill
a few drops into the affected eye every 3 hours or more
frequently if deemed advisable. Administer as frequently as
possible for the first 48 hours, after which the frequency
of applications may be decreased. Treatment should be
continued for at least 48 hours after the eye appears
nermal. For use only by or on the order of a licensed
veterinarian.

[40 FR 13858, Mar. 27, 1975, as amended at 53 FR 27851, July
25, 1988; 64 FR 404, Jan. 5, 1999]
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New Search Help | More About 21CFR

[Code of Federal Regulations]
[Title 21, Volume 6]

[Revised as of April 1, 2009]
[CITE: 21CFR524.1204]

TITLE 21--FO0OD AND DRUGS
CHAPTER I--FOOD AND DRUG ADMINISTRATION
DEPARTMENT OF HEALTH AND HUMAN SERVICES
SUBCHAPTER E--ANIMAL DRUGS, FEEDS, AND RELATED PRODUCTS

PART 524 -- OPHTHALMIC AND TOPICAL DOSAGE FORM NEW ANIMAL DRUGS

Sec. 524.1204 Kanamycin sulfate, calcium amphomycin, and
hydrocortisone acetate. -

(a) Specifications. (1) Calcium amphomycin is the calcium
salt of amphc::m}.rcin. It conforms to the following
specifications:

(i) Its potency is not less than 863 micrograms of
amphomycin per milligram;

(ii) Its moisture content is not more than 10 percent; and

(iii) Its pH in a 2-percent aqueous suspension is 6.0 to
7.5.

{2) The drug is in a water-miscible ointment or cream base
and each gram of ocintment or cream contains: 5.0 milligrams
of kanamycin activity as the sulfate, 5.0 milligrams of
amphomycin activity as the calcium salt, and 10.0 milligrams
of hydrocortisone acetate.

(b) Sponsor. See No. 000856 in 510.600(c) of this chapter.

(c)Conditions of use. (1) It is indicated for use in dogs in
the following conditions associated with bacterial
infections caused by organisms susceptible to one or both
antibiotics: Acute otitis externa, furunculosis,
folliculitis, pruritus, anal gland infections, erythema,
decubital ulcer, superficial wounds, and superficial
abscesses. N

(2} The ointment should be applied to the affected areas of
the skin at least twice daily. In severe or widespread
lesions it may be desirable to apply the cintment more than

i/fwww.accessdata.fda.gov/SCRIPTs/cdrh/cfdocs/cfcfr/CFRSearch.cfm?f... 09/11/2552



- Code of Federal Regulations Title 21 Page 2 of 2

twice daily. After some improvement is observed, treatment

can usually be reduced to once daily. Before application,

hair in the affected area should be closely clipped and the a1
area should be thoroughly cleansed of crusts, scales, dirt,

or other detritus. When treating infections of the anal

gland, the drug should be introduced into the orifice of the

gland and not through any fistulous tract. If no response is

evident in 7 days, diagnosis and therapy should be

reevaluated.

(3) For use only by or on the order of a licensed
veterinarian.

[40 FR 13858, Mar. 27, 1975, as amended at 53 FR 12512, Apr.
15, 1988; 53 FR 27851, July 25, 1988; 64 FR 404, Jan. 5,
1993]
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m The European Agency for the Evaluation of Medicinal Products
Veterinary Medicines and Inspections

EMEA/MRL/514/98-FINAL
January 1999

COMMITTEE FOR VETERINARY MEDICINAL PRODUCTS
KANAMYCIN

SUMMARY REPORT (1)

l. Kanamycin is an aminoglycoside antibiotic produced by the growth of Streptomyces kanamyceticus.
Kanamycin comprised three components, kanamycin A, the major component usually designated as
kanamycin, and kanamycins B and C, two minor congeners. It has a broad spectrum of activity
against both Gram-positive and Gram-negative bacteria,

Kanamycin (generally as sulphate form) is intended for intramuscular, intramammary or
subcutaneous administration in adult cattle and horses at a dose of 6 to 7.5 mg/kg bw, calves and
foals at a dose of 7.5 to 12 mg/kg bw, piglets at a dose of 11 to 15 mg/kg bw, swine a the dose of
6 to 7.5 mg/kg bw, sheep and goats at a dose of 11 to 15 mg/kg bw, chicken and turkey at a dose of
15 mg/kg bw, rabbit at a dose of 15 mg/kg bw.

Kanamycin has a 30-year long history of human use. The recommended daily oral dose in adults is
8000 to 12000 mg (120 to 200 mg/kg bw); recommended parenteral (intramuscular) daily doses
range from 5 mg/kg bw for infants to 15 mg/kg bw for adults,

2. Like other aminoglycosides, kanamycin exerts a bactericidal action through inhibition of bacterial
protein synthesis and reduction of translation fidelity at ribosomal level. The drug is primarily
directed against Gram-negative aerobic bacteria, whereas it shows a limited activity against most
Gram-positives as well as anaerobes in general.

Cross-resistance occurs frequently between kanamycin, neomycin and paromomycin. Resistance can
be either chromosomal or plasmid-mediated.

3. A number of studies exist on kanamycin pharmacokinetics, including old, pre-GLP tests in
laboratory animals and clinical pharmacokinetics trials in humans, There is no evidence of any major
difference in pharmacokinetics between laboratory species and humans, nor of any major difference
between kanamycin and other aminoglysides.

Like other aminoglysides, kanamycin is a highly polar, cationic compound; therefore it has a very
low oral bioavailability (approximately 1%) in all species, including humans. On the other hand,
after parenteral administration the compound is rapidly and completely absorbed in all species. In
human patients treated with kanamycin, the plasma concentration after intramuscular injection is
adequately described by a one-compartment model, with an elimination half-life of 2 to 3 hours.
Following absorption, kanamycin is primarily distributed into the extracellular fluid; in fact, the
volume of distribution is equal to approximately 40% of body water. However, the half-life is longer
in infants, in relation to birthweight and age, likely reflecting the ongoing maturation of the renal
function. Moreover, in patients with severe renal dysfunction the plasma elimination half-life can be
20 to 40 times longer.

Plasma protein binding and erythrocyte binding are both below 10%.

Concentration in the bile approximates 30% of that in the plasma; only minor enterohepatic
recirculation occurs.

7 Westferry Circus, Canary Wharf, London, E14 4HB, UK
Tel. (44-20) 74 18 B4 00 Fax (44-20) 74 18 84 47
| E-mail: mail@emaa.au.int . int
~ BEMEA 2004 Reproduction andor distribution of this documant is authorised for non commercial purposes only provided the EMEA is acknowledged
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In both laboratory species and humans a small portion of each kanamycin dose accumulates in body
tissues and is tightly bound intracellularly. Such persistence occurs mainly in the selective target
sites for aminoglycoside toxicity, i.e., the endolymph and perilymph of the inner ear and the renal
cortex. Binding sites in the tissues become progressively saturated with the compound over the
course of therapy. The portion of drug retained is then slowly released. Due to the accumulation of
this small portion, complete recovery of a single parenteral dose in the urine may require up to
20 days in human patients with normal renal function.

Kanamycin is essentially unmetabolized in both laboratory species and humans. Following
parenteral administration the parent compound is excreted unchanged in the urine. In patients with
normal renal function between 80% and 90% of a single intramuscular dose is excreted within
24 hours.

Kanamycin is not inactivated in the gut. Following oral administration, unchanged kanamycin is
excreted through the faeces.

The oral LDs, in rats and mice were higher than 5000 mg/kg bw, whereas intravenous LDy, ranged
from 200 to 600 mg/kg bw.

The available repeated-dose toxicity studies on kanamycin are scientific publications investigating
the mechanism and pathogenesis of the selective target organ toxicity. No oral repeated toxicity
studies were provided.

Guinea pigs were dosed intramuscularly with 0, 100, 200 and 400 mg/kg bw/day of kanamycin for 4
weeks. Ototoxicity was assessed by means of pinna reflex response and histological examination of
cochlea cells. Marked reduction of pinna reflex and slight loss of cochlea cells were observed at 200
and 400 mg/kg bw. No effect was seen at 100 mg/kg bw.

Male rabbits were dosed intramuscular with 0, 50 and 100 mg/kg bw/day of kanamycin for 30 days.
Histopathological investigations were performed on both kidneys and ears. Dose-related effects were
observed at both dose levels both in kidneys and ears; at 50 mg/kg bw effects included slight outer
hair cell loss and slight proximal tubular nephropathy.

Clear evidence of functional hearing loss was observed in female rats were given daily subcutaneous
doses of 225 mg/kg bw for 6 weeks.

Male CD rats were dosed subcutaneously with 0, 50 and 150 mgkg bw/day of kanamycin for
4 weeks. Investigations concerned primarily the kidney; auditory function was measured by startle
response. At 50 mg/kg bw the only effects were small increases in the number of epithelial cells in
the urine and pale renal cortices, without apparent histological changes. Tubular nephropathy with
mild necrosis of tubular cells was seen at 150 mg/kg bw. No changes in auditory function were
observed.

Due to the presence of minor ototoxic effects in rabbits and nephrotoxic effects in rats and rabbits
even at the lower parenteral dose tested of 50 mg/kg bw, no NOEL could be retained from these
studies.

No reproduction studies were carried out.

Kanamycin concentrations up to 1000 pg/ml. did not affect the motility of bull’s spermatozoa upon
exposure for 2 to 4 days.

No evidence for impaired fertility has been recorded for human patients treated with kanamycin.

Old, pre-GLP studies provide clear evidence that kanamycin, like other aminoglycosides, does not
elicit gross abnormalities when administered parenterally to pregnant laboratory animals. Supportive
evidence of a lack of teratogenicity is provided by a screening in vitro test with rat embryo midbrain
and limb bud cell cultures, as well as by the lack of increase in birth defects observed in the clinical
use of the drug.

Like other aminoglysides, kanamycin may impair hearing and/or renal function of foetuses exposed
in utero.

Loss of Corti’s organ hair cells was observed in newborn guinea pigs exposed in utero during late
pregnancy (gestation days 55 to 62) to dose levels as low as 200 mg/kg bw.

27
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Significant damage of the cochlea epithelium was observed in newbom mice following exposure in
utero to 400 mg/kg bw intraperitoneally during midgestation. In rats damage to cochlea epithelium
occurred in pups treated with 400 mg/kg bw intraperitoneally during the second postnatal week.

No conclusion can be reached about a level without effect on auditory or renal development in
laboratory animals.

Kanamycin has been tested for mutagenicity in a battery of assays. Three Salmonella/microsome
assays have been performed in the presence and absence of metabolic activation with negative
results being obtained in Slamonella typhimurium strains TA98, TA100, TA102, TA1535, TA1536,
TA1537 and TA1538. However, kanamycin caused mutation of the non-standard strains TA104 and
TA2638. Kanamycin was also tested for mitotic recombination in Escherichia coli and Bacillus
subtilis in the presence and absence of metabolic activation; in a mouse lymphoma assay and an in
vivo micronucleus test in mouse bone marrow (intraperitoneal administration), and all of these other
tests gave negative results for mutagenicity. The weight of evidence indicates that kanamycin is not
an in vivo mutagen.

No carcinogenicity studies were provided. Due to the absence of structural alerts for carcinogenicity,
the absence of in vivo genotoxicity, the long history of safe therapeutic use in humans, no
carcinogenicity studies are required.

Kanamycin sulphate did not elicit skin sensitisation in guinea pigs or in human volunteers
administered kanamycin in ointment and ¢ream. No significant effects on haematological parameters
or target organs potentially relevant to immune function were detected in repeated dose toxicity
studies.

The effect of kanamycin on relevant microorganisms of the human gut flora was determined in an in
vitro assay. Ten strains each of the following bacterial species were tested: Bacteroides fragilis,
Bifidobacterium spp., Clostridium spp., Eubacterium spp., Fusoebacterium spp., Lactobacillus spp.,
Peptostreptococcus spp., Proteus spp., Streptococcus spp. Moreover, ten strains of Escherichia coli
were tested under both aerobic and anaerobic conditions.

MICsqo-values higher than 32 pg/ml were observed for Bacteroides fragilis, Bifidobacterium spp.,
Clostridium spp., Fusobacterium spp., Proteus spp. and Streptococcus spp. The MICsy-values for
Eubacterium spp., Lactobacillus spp. and Escherichia coli (anaerobic conditions) were between
8and 15 pg/ml. The MICs, for the most sensitive anaerobic species, Peplostreptococcus, was

3.2 pg/ml.

In an in vitro study the MIC-values of kanamycin against lactic acid bacteria used in the
transformation of milk was evaluated under micro-aerophilic conditions. Strains of the following
bacterial species were assayed: Lactobacillus bulgaricus, Lactobacillus lactis, Lactobacillus casei,
Pediococcus pentasaceus and Streptococcus thermophilus.

MIC-values higher than 32 pg/ml were observed for Lacrobacillus casei and Pediococcus
pentasaceus, Lactobacillus bulgaricus showed a MIC of 4 pg/ml; Lactobacillus lactis and
Streptococcus thermophilus are the most sensitive bacteria with a MIC of 2 pg/ml. No effect on any

tested strain was observed at the concentration of 1 pg/ml, which can be retained as a No-Effect
Concentration on microorganisms relevant to dairy industries.

Ototoxicity and nephrotoxicity are the most important clinical side effects of aminoglycosides,
including kanamycin, in humans; these effects are related to duration and dose of the treatment and
most likely occur in old individuals, and in patients which are dehydrated or suffer from renal
diseases.

Ototoxicity derives from damage of the eighth cranial nerve with progressive loss of vestibular or
cochlear cells. The form of ototoxicity induced by kanamycin is characterized by hearing impairment
and more rarely by vestibular signs. A rare form of progressive deafness may occur after
discontinuing the aminoglycoside therapy.

Induction of ototoxicity by kanamycin is associated with prolonged peak serum concentrations equal
to or higher than 30 pg/ml. The incidence of either ototoxicity or nephrotoxicity in aminoglycoside-
treated patients may be as high as 25%.

M7
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Aminoglycosides have been shown to readily cross the human placenta. Treatment late in pregnancy
may lead to the accumulation of the drug in foetal serum and amniotic fluid; concentrations in
human foetal serum are 16 to 50% of maternal serum concentrations. While irreversible bilateral
hearing loss has been reported only for newborns exposed in utero to streptomycin, there is sufficient
ground to suspect a potential for fetotoxicity for all aminoglycosides. It was estimated that a breast-
fed infant of a mother receiving kanamycin sulphate would ingest 0.95% of the usual therapeutic
dose for an infant.

Clinical pharmacokinetics studies indicate that the daily dose and Cp,, may be the most relevant
parameters as regards ototoxicity, whereas total dose, and AUC may be most relevant to
nephrotoxicity.

Nevertheless, the abundant clinical literature indicates that a daily intramuscular dﬂse: _uf
10 mg/kg bw of kanamycin does not lead to any appreciable risk of otototoxicity or nephrotoxicity
either in adults or in infants.

The studies on laboratory animals cannot allow the determination of a toxicological ADI due to the
lack of reproduction studies, of a NOEL for induction of ototoxicity or nephrotoxicity either in adult
or in newborn animals. However, it is recognised that for the aminoglycoside group of substances it
is the microbiological activity which is the determinating factor on which to base the ADIL

A microbiological ADI based on the MICsy of 3.2 pg/ml against the most sensitive anaerobic
species, Peplostreptococcus, reflecting the strong predominance of anaerobes among the intestinal
bacterial flora is proposed.

The microbiological ADI was calculated as indicated below:

MICs, most sensitive organism x CF2

(ug/ml) x daily faecal bolus (150 ml)

CF1
ADI = _ -
(ng'kg bw) fraction of an oral dose x weight of human (60 kg)
available for microorganisms

Based on the above formula, the microbiological ADI can be calculated as follows:
32 x 1

1
ADI = = 8 npgkgbw ie. 480 pg/person
1 x 60

The following assumptions were made:

¢ CFIl = | because the MICs, for the most sensitive strain was used;

¢ CF2 =1 since no data were provided on the influence of pH and inoculum size;

¢ 150 g was the weight of the daily faecal bolus;

¢ fraction of an oral dose available for microorganisms: 1 because the oral bioavailability of
kanamycin in humans is approximatly 1%;

*  MICs most sensitive organism: 3.2 pg/ml

Kinetic studies were conducted in cattle, swine, sheep, treated intramuscularly and chicken treated
subcutaneously with one single dose of kanamycin sulphate. Bleeding was carried out prior to, half,
1,2,3,4,6,9, 12 and 14 hours after treatment. The antibiotic determination was carried out with a
microbiological method using Baciflus subtilis ATCC 6633 strains with a detection limit of 0.3 to
0.4 pg/ml (equivalent to 300 to 400 pg/1).

In cattle after intramuscular administration, peak plasma concentrations occurred between 0.5 and
1 hour after injection and were dose related: 30 pg/ml after administration of 10 mg/kg bw and
65 pg/ml after administration of 50 mg/kg bw.

Lt
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In chickens, as in cattle, maximum plasma concentrations of about 30 pg/ml were detected between
| and 2 hours after subcutaneous administration of 15 mg/kg bw of kanamycin. Concentration
decreased rapidly, down to 1 pg/ml after 12 hours.

In pigs maximum plasma concentrations of about 30 and 50 pg/ml occurred 1 hour after
intramuscular administration of 10 and 20 mg/kg bw, respectively.

Studies in sheep confirmed the same trend: maximum plasma concentrations of about 30 and
50 pg/ml occurred 1 hour after administration of 10 and 20 mg/kg bw, respectively.

No metabolism studies were provided in the target species. In humans and in laboratory animals
kanamycin is not metabolised and is eliminated as parent compound in the urine after parenteral
administration or in the facces after oral administration.

Some new residue depletion studies in the target species conducted with a commercial injectable
product containing 200 mg of kanamycin sulphate (equivalent to 150 mg kanamycin) were provided.
Residual concentrations were determined with a microbiological assay using Bacillus subtilis ATCC
6633 (limit of detection: 100 pg/kg or ).

In 10 calves, after intramuscular administration of 12 mg/kg bw kanamycin twice daily, 12 hours
apart for 5 consecutive days, the microbiologically active residues in muscle were close the limit of
detection of the analytical method (100 pg/kg) ten days after the last administration and below the
limit of detection at the other sampling times. At the injection site the microbiologically active
residue values were 650 + 220 pg/kg at ten days and below the limit of detection 20 days after the
last administration. Microbiologically active residual concentrations in liver were 3810, 1480, 200
and lower than 100 pg/kg at 10, 20, 30 and 40 days. The highest concentrations were detected in
kidney: 16380, 5970, 710 and lower than 100 pg/kg at 10, 20, 30, 40 and 50 days, respectively. In fat
concentrations were always below the limit of detection of the analytical method.

After intramuscular administration in 5 lactating cows of 7.5 mg/kg bw, twice daily for five
consecutive days, mean residual concentrations were 1400, 840, 150 and below the limit of detection
of the microbiological analytical method (100 pg/kg) at the first, second, third and after the fourth
milking, respectively.

Kanamycin residue concentrations were determined in milk samples from sheep with different milk
productivity (4 high yielding and 4 low yielding ewes), following the intramuscular administration of
an injectable kamamycin-based solution given at the maximum recommended dose (15 mg/kg bw
every 12 hour for 5 consecutive days). The milk samples were collected from the 8 animals at 12, 24,
36, 48, 60, 72, 84, 96, 108 and 120 hours after administration. Kanamycin residue concentrations in
the sheep milk samples were determined by HPLC (limit of quantification: 43 pg/l). Milk
concentrations were below the limit of quantification after the fourth milking.

In 10 piglets, after intramuscular administration of 15 mg/kg bw twice daily for 5 consecutive days,
tissue residues as well as tissue depletion kinetics were very similar to those obtained in calves. In
muscle and at the injection site microbiologically active residues were below the limit of detection at
20 days after the last administration. Microbiologically active residues were more persistent in liver
with 4190, 820, 820 and lower than 100 pg/kg at 10, 20, 30 and 40 days, respectively, and kidney
with 12210, 7420, 1020, 240 and lower than 100 pg/kg at 10, 20, 30, 40 and 50 days, respectively. In
fat concentrations were always below the limit of detection.

In 25 chickens, after subcutaneous administration of 15 mg/kg bw twice daily for 5 consecutive days,
microbiologically active residues concentrations were below the limit of detection in muscle, fat and
injection site at any time. In liver, microbiologically active residuc concentrations were low
(170 pg/kg) 10 days after the last administration. In kidneys microbiologically active residues
concentrations were 2980, 190 and lower than 100 pg/kg at 10, 20 and 30 days, respectively.

Twenty-five rabbits were administered kanamycin subcutaneously at 15 mgkg bw twice daily,
12 hours apart, for 5 consecutive days. Microbiologically active residue concentrations in kidneys
were 10160, 3470, 210 and lower than 100 pg/kg at 10, 20, 30, 40 and 50 days, respectively, and in
liver 960, 470, 170 and lower than 100 pg/kg at 0, 20, 30 and 40 days, respectively. In muscle and
fat microbiologically active residues were always below the limit of detection.

%
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Although the residue depletion studies in edible tissues of cattle, pigs, chickens, rabbits and in cow’s
milk were carried out with a resticted number of animals the information provided was considered
provisionally sufficient to reflect the depletion of kanamycin in these species; for sheep milk the data
were considered satisfactory. No residue data were provided for turkeys, goats and horses.

An HPLC method with UV detection for the determination of kanamycin A and B in bovine edible
tissues including milk and kanamycin A in sheep milk was proposed as routine analytical method.
However, as the experimental design of the validation was not clearly presented and as all the
parameters of validation were not determined according to the recommendations of Volume VI of
The Rules Governing Medicinal Products in the European Community, the method could not be
considered as fully validated. In addition in absence of information concerning the proportion of
kanamycin A and B in edible tissues, it was concluded that the analytical method proposed could not
be accepted, at present, for monitoring purposes. The limits of quantification of each compound in
this method are 50 pg/kg for fat, muscle and milk, 100 pg/kg for liver and 200 pg/kg kidney.

A microbiological method using Bacillus subtilis ATCC 6633 with a limit of detection of 100 pg/kg
is available; the method is not validated according to the requirements of Volume VI. Considering
that kanamycin is not metabolised and the analytical method reveals the microbiologically active
compounds the method can be proviosionally accepted for monitoring purposes.

Conclusions and recommendation

Having considered that:

* amicrobiological ADI of 8 pg/kg (i.c 480 pg/person) was established,
¢ kanamycin is the microbiological active residue,

¢ data on the residue distribution of kanamycin in cattle, sheep, pigs, chickens and rabbits is
available,

s a microbiological analytical method is ava:ilab]e; however a validated routine analytical method
in accordance with the requirements of Volume VI is not available,

s no residues data were available for turkeys, goats and horses;

the Committee recommends the inclusion of kanamycin in Annex III to Council Regulation (EEC)
No 2377/90 in accordance with the following table :

Pharmacologically Marker Animal MRLs Target Other provisions
active substance(s) residue species tissues
Kanamycin Kanamycin | Bovine, 100 pg'kg | Muscle Provisional MRLs
ovine 100 pg'kg | Fat expire on 1.1.2002
600 pg/kg | Liver
2500 pg/kg | Kidney
150 pg/kg | Milk
Porcine, 100 pg/'kg | Muscle
chicken 100 pg/kg | Skin + fat
600 pg/kg | Liver
2500 pg/kg | Kidney
Rabbit 100 pg/kg | Muscle
100 pg/kg | Fat
600 pg/kg | Liver
2500 pg/kg | Kidney

Based on these MRLs values, the daily intake will represent about 96% of the ADL

Before the Committee can consider the inclusion of kanamycin in Annex I to Council Regulation
(EEC) No 2377/90, the points included in the list of questions should be addressed.
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LIST OF QUESTIONS

The applicant should provide additional data in order to identify the marker residue and the ratio of
marker residue to total residues in the major target species and in cow’s milk.

The applicant should provide further residue depletion studies in edible tissues of cattle, sheep, pigs,
chicken, rabbits and in cow’s milk in accordance with the requirements of Volume VI of the Rules
Governing Medicinal Products in the European Community, with particular attention to the
following points:

*  anadequate number of animals should be sampled at each time point,

¢ residue depletion values should be provided for skin plus fat in natural proportions in pigs and
poultry,

In order to establish Maximum Residues Limits for turkeys, goats and horses additional residue
depletion studies in accordance with Volume VI, taking also into account the agreed CVMP Note for
Guidance on the Establishment of Maximum Residue Limits for Minor Animal Species (Doc.
EMEA/CVMP/153a/97-FINAL), should be provided.

The applicant should provide a fully validated physico-chemical analytical method for monitoring of
residues in all edible tissues of sheep, pigs, chicken, rabbits, turkeys, goats and horses in accordance
with Volume VI of the “Rules Governing Medicinal Products in the European Community”, taking
also into account the agreed CVMP Note for Guidance on the Establishment of Maximum Residue
Limits for Minor Animal Species (Doc. EMEA/CVMP/153a/97-FINAL). The method should be
described in an internationally recognised format (e.g. ISO 78/2). Particular attention should be paid
to the specificity of the method in comparison to other aminoglycosides.

The applicant should provide further validation data concerning the physico-chemical analytical
method for cattle tissues including milk and sheep milk in accordance with Volume VI, taking also
into account the agreed CVMP Note for Guidance on the Establishment of Maximum Residue Limits
for Minor Animal Species (Doc. EMEA/CVMP/153a/97-FINAL). Particular attention should be paid
to the specificity of the method in comparison to other aminoglycosides.

T
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The European Agency for the Evaluation of Medicinal Products
Vetennary Medicines and Inspections

EMEA/MRL/886/03-FINAL
October 2003

COMMITTEE FOR VETERINARY MEDICINAL PRODUCTS
KANAMYCIN

SUMMARY REPORT (2)

l. Kanamycin is an aminoglycoside antibiotic produced by the growth of Streptomyces
kanamyceticus. Kanamycin comprised three components, kanamycin A, the major component
usually designated as kanamycin, and kanamycins B and C, two minor congeners. It has a broad
spectrum of activity against both Gram-positive and Gram-negative bacteria.

Kanamycin (generally as sulphate form) is intended for intramuscular, intramammary or
subcutaneous administration in adult cattle, horses and swine at a dose of 6 to 7.5 mg/kg bw, in
calves and foals at a dose of 7.5 to 12 mg/kg bw, in piglets, sheep and goats at a dose of 11 to
15 mg/kg bw and chicken, turkey and rabbits at a dose of 15 mg/kg bw.

Kanamycin has a 30-year long history of human use. The recommended daily oral dose in adults
is 8 000 to 1 2000 mg/person (120 to 200 mgkg bw) and the recommended parenteral
(intramuscular) daily doses range from 5 mg/kg bw for infants to 15 mg/kg bw for adults.

Currently, kanamycin is included in Annex Il of Council Regulation (EEC) No 2377/90 in
accordance with the following table:

Pharmacologically Marker Animal MRLs Target Other provisions

active substance(s) residue species tissues
Kanamycin Kanamycin |Bovine, 100 pg/kg | Muscle Provisional MRLs
ovine 100 pg'kg | Fat expire on 1.1.2004
600 pg/ke | Liver

2500 pg/'kg | Kidney
150 pg/kg | Milk

Porcine, 100 pg/kg | Muscle

chicken 100 pg/kg | Skin + fat
600 pg'kg | Liver

2500 pg/kg | Kidney

Rabbit 100 pg'kg | Muscle
100 pg/kg | Fat
600 pg'kg | Liver

2500 pg/kg | Kidney

In response to the list of questions, further to the establishment of provisional MRLs for

kanamycin, additional data were provided for bovine, porcine and chicken only. No additional
data were provided for sheep, goats, rabbits, turkeys and horses.

2. Like other aminoglycosides, kanamycin exerts a bactericidal action through inhibition of bacterial
protein synthesis and reduction of translation fidelity at ribosomal level. The drug is primarily
active against Gram-negative aerobic bacteria, whereas it shows a limited activity against most
Gram-positives as well as anaerobes in general,

Cross-resistance occurs frequently between kanamycin, neomycin and paromomycin. Resistance

can be either chromosomal or plasmid-mediated.
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3. A number of studies exist on kanamycin pharmacokinetics, including old, pre-GLP tests in
laboratory animals and clinical pharmacokinetics trials in humans. There is no evidence of any
major difference in pharmacokinetics between laboratory species and humans, nor of any major
difference between kanamycin and other aminoglycosides.

Like other aminoglysides, kanamycin is a highly polar, cationic compound; therefore it has a very
low oral bioavailability (approximately 1%) in all species, including humans. On the other hand,
after parenteral administration the compound is rapidly and completely absorbed in all species. In
human patients treated with kanamycin, the plasma concentration after intramuscular injection is
adequately described by a one-compartment model, with an elimination half-life of 2 to 3 hours.
Following absorption, kanamycin is primarily distributed into the extracellular fluid; in fact, the
volume of distribution is equal to approximately 40% of body water. However, the half-life is
longer in infants, in relation to birthweight and age, likely reflecting the ongoing maturation of
the renal function. Moreover, in patients with severe renal dysfunction the plasma elimination
half-life can be 20 to 40 times longer.

Plasma protein binding and erythrocyte binding are both below 10%.

Concentration in the bile approximates 30% of that in the plasma; only minor enterohepatic
recirculation occurs.

4.  In both laboratory species and humans a small portion of each kanamycin dose accumulates in
body tissues and is tightly bound intracellularly. Such persistence occurs mainly in the selective
target sites for aminoglycoside toxicity, i.e., the endolymph and perilymph of the inner ear and
the renal cortex. Binding sites in the tissues become progressively saturated with the compound
over the course of therapy. The portion of drug retained is then slowly released. Due to the
accumulation of this small portion, complete recovery of a single parenteral dose in the urine may
require up to 20 days in human patients with normal renal function.

Kanamycin is essentially unmetabolized in both laboratory species and humans. Following
parenteral administration the parent compound is excreted unchanged in the urine. In patients
with normal renal function between 80% and 90% of a single intramuscular dose is excreted
within 24 hours.

Kanamycin is not inactivated in the gut. Following oral administration, unchanged kanamycin is
excreted through the faeces.

5. The oral LDy in rats and mice were higher than 5 000 mg/kg bw, whereas intravenous LDs;
ranged from 200 to 600 mg/'kg bw.

6. The available repeated-dose toxicity studies on kanamycin are scientific publications
investigating the mechanism and pathogenesis of the selective target organ toxicity. No oral
-repeated toxicity studies were provided.

Guinea pigs were dosed intramuscularly with 0, 100, 200 and 400 mg kanamycin’kg bw/day for
4 weeks. Ototoxicity was assessed by means of pinna reflex response and histological
examination of cochlea cells. Marked reduction of pinna reflex and slight loss of cochlea cells
were observed at 200 and 400 mg/kg bw. No effect was seen at 100 mg/kg bw.,

Male rabbits were dosed intramuscularly with 0, 50 and 100 mg kanamycinkg bw/day for
30 days. Histopathological investigations were performed on both kidneys and ears. Dose-related
effects were observed at both dose levels in kidneys and ears. At 50 mg/kg bw effects included
slight outer hair cell loss and slight proximal tubular nephropathy.

Clear evidence of functional hearing loss was observed in female rats were given daily
subcutaneous doses of 225 mg/kg bw for 6 weeks.

Male CD rats were dosed subcutaneously with 0, 50 and 150 mg kanamycin/kg bw/day for
4 weeks. Investigations concerned primarily the kidney; auditory function was measured by
startle response. At 50 mg/kg bw the only effects were small increases in the number of epithelial
cells in the urine and pale renal cortices, without apparent histological changes. Tubular
nephropathy with mild necrosis of tubular cells was seen at 150 mgfkg bw. No changes in
auditory function were observed.
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Due to the presence of minor ototoxic effects in rabbits and nephrotoxic effects in rats and rabbits
even at the lower parenteral dose tested of 50 mg/kg bw, no NOEL could be retained from these
studies.

No reproduction studies were carried out,

Kanamycin concentrations up to 1000 pg/ml did not affect the motility of bull’s spermatozoa
upon exposure for 2 to 4 days.

No evidence for impaired fertility has been recorded for human patients treated with kanamycin.

Pre-GLP studies provide clear evidence that kanamycin, like other aminoglycosides, does not
elicit gross abnormalities when administered parenterally to pregnant laboratory animals.
Supportive evidence of a lack of teratogenicity is provided by a screening in vifro test with rat
embryo midbrain and limb bud cell cultures, as well as by the lack of increase in birth defects
observed in the clinical use of the drug.

Like other aminoglysides, kanamycin may impair hearing and/or renal function of foetuses
exposed in utero.

Loss of Corti's organ hair cells was observed in newborn guinea pigs exposed in utero during late
pregnancy (gestation days 55 to 62) to dose levels as low as 200 mg/kg bw.

Significant damage of the cochlea epithelium was observed in newborn mice following exposure
in utero to 400 mg’kg bw intraperitoneally during mid-gestation. In rats damage to cochlea
epithelium occurred in pups treated with 400 mg/kg bw intraperitoneally during the second
postnatal week.

No conclusion can be reached about a level without effect on auditory or renal development in
laboratory animals.

Kanamycin has been tested for mutagenicity .in a battery of assays. Three Salmonella/microsome
assays have been performed in the presence and absence of metabolic activation with negative
results being obtained in Salmonella typhimurium strains TA98, TA100, TA102, TAI535,
TA1536, TA1537 and TA1538. However, kanamycin caused mutation of the non-standard strains
TA104 and TA2638. Kanamycin was also tested for mitotic recombination in Escherichia coli
and Bacillus subtilis in the presence and absence of metabolic activation; in a mouse lymphoma
assay and an in vivoe micronucleus test in mouse bone marrow (intraperitoneal administration),
and all of these other tests gave negative results for mutagenicity. The weight of evidence
indicates that kanamycin is not an in vive mutagen.

No carcinogenicity studies were provided. Due to the absence of structural alerts ﬁ?r
carcinogenicity, the absence of in vivo genotoxicity, the long history of safe therapeutic use in
humans, carcinogenicity studies were not required.

Kanamycin sulphate did not elicit skin sensitisation in guinea pigs or in human volunteers
administered kanamycin in ointment and cream. No significant effects on haematological
parameters or target organs potentially relevant to immune function were detected in repeated
dose toxicity studies.

The effect of kanamycin on relevant microorganisms of the human gut flora was determined in an
in vitro assay. Ten strains each of the following bacterial species were tested: Bacteroides
fragilis, Bifidobacterium spp., Clostridium spp., Eubacterium spp., Fusobacterium spp.,
Lactobacillus spp., Peptostreptococcus spp., Proteus spp., Streptococcus spp. Moreover, 10
strains of Escherichia coli were tested under both aerobic and anaerobic conditions.

MICsq-values higher than 32 pg/ml were observed for Bacteroides fragilis, Bifidobacterium spp.,
Clostridium spp., Fusobacterium spp., Proteus spp. and Streptococcus spp. The MICsg-values for
Eubacterium spp., Lactobacillus spp. and Escherichia coli (anaerobic conditions) were between
8and 15 pg/ml. The MICs, for the most sensitive anaerobic species, Peptostreptococcus, was
3.2 pg/mil.
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In an in vitro study the MIC-values of kanamycin against lactic acid bacteria used in the
transformation of milk was evaluated under micro-aerophilic conditions. Strains of the following
bacterial species were assayed: Lacfobacillus bulgaricus, Lactobacillus lactis, Lactobacillus
casei, Pediococeus pentasaceus and Streptococcus thermophilus.

MIC-values higher than 32 pg/ml were observed for Lactobacillus casei and Pediococcus
pentasaceus, Lactobacillus bulgaricus showed a MIC of 4 pg/ml; Lactobacillus lactis and
Streptococcus thermophilus are the most sensitive bacteria with a MIC of 2 pg/ml. No effect on
any tested strain was observed at the concentration of 1 pg/ml, which can be retained as a No-
Effect Concentration on microorganisms relevant to dairy industries.

Ototoxicity and nephrotoxicity are the most important clinical side effects of aminoglycosides,
including kanamycin, in humans; these effects are related to duration and dose of the treatment
and most likely occur in older individuals, and in patients who are dehydrated or suffer from renal
diseases.

Ototoxicity derives from damage of the eighth cranial nerve with progressive loss of vestibular or
cochlear cells. The form of ototoxicity induced by kanamycin is characterized by hearing

impairment and more rarely by vestibular signs. A rare form of progressive deafness may occur
after discontinuing the aminoglycoside therapy.

Induction of ototoxicity by kanamycin is associated with prolonged peak serum concentrations
equal to or higher than 30 pg/ml. The incidence of either ototoxicity or nephrotoxicity in
aminoglycoside-treated patients may be as high as 25%.

Aminoglycosides have been shown to readily cross the human placenta. Treatment late in
pregnancy may lead to the accumulation of the drug in foetal serum and amniotic fluid;
concentrations in human foetal serum are 16 to 50% of maternal serum concentrations. While
irreversible bilateral hearing loss has been reported only for newboms exposed in utero to
streptomycin, there are sufficient grounds to suspect a potential for foetotoxicity for all
aminoglycosides. It was estimated that a breast-fed infant of a mother receiving kanamycin
sulphate would ingest 0.95% of the usual therapeutic dose for an infant.

Clinical pharmacokinetics studies indicate that the daily dose and C., may be the most relevant
parameter as regards ototoxicity, whereas total dose, and AUC may be most relevant to
nephrotoxicity.

Nevertheless, the abundant clinical literature indicates that a daily intramuscular dose of
10 mg/kg bw of kanamycin does not lead to any appreciable risk of ototoxicity or nephrotoxicity
either in adults or in infants.

The studies on laboratory animals do not allow the determination of a toxicological ADI due to
the lack of reproduction studies, of a NOEL for induction of ototoxicity or nephrotoxicity either
in adult or in newbom animals. However, it is recognised that for the substances of the
aminoglycoside group it is the microbiological activity, which is the determinating factor on
which to base the ADI.

A microbiological ADI based on the MICs, of 3.2 ug/ml against the most sensitive anaerobic
species, Peptostreptococcus, reflecting the strong predominance of anaerobes among the
intestinal bacterial flora is proposed.

For the assessment of the microbiological risk, use was made of the formula that was
recommended by the CVMP:

MICs, most sensitive organism x CF2
CF1

(ng/ml) x daily faecal bolus (150 ml)

ADI =
(ng/kg bw) fraction of an oral dose x weight of human (60 kg)

available for microorganisms

4/9
SEMEA 2004



16.

17.

Based on the above formula, the microbiological ADI can be calculated as follows:
32 x 1

x 150
!
ADI = - 8 pgkgbwie= 480 pg/person
1 x 60

The following assumptions were made:

*  MICs; most sensitive organism (Peptostreptococcus): 3.2 pg/ml

¢ CFI1 = 1 because the MIC, for the most sensitive strain was used;

¢ CF2 =1 since no data were provided on the influence of pH and inoculum size;
¢ 150 g was the weight of the daily faecal bolus;

» fraction of an oral dose available for microorganisms: 1 because the oral bioavailability of
kanamycin in humans is approximately 1%;

Kinetic studies were conducted in cattle, swine, sheep, treated intramuscularly and chicken
treated subcutancously with one single dose of kanamycin sulphate. Bleeding was carried out
prior to, half, 1, 2, 3, 4, 6, 9, 12 and 14 hours after treatment. The antibiotic determination was
carried out with a microbiological method using Bacillus subtilis ATCC 6633 strains with a
detection limit of 0.3 to 0.4 pg/ml (equivalent to 300 to 400 pg/1).

In cattle after intramuscular administration, peak plasma concentrations occurred between 0.5 and
1 hour after injection and were dose related: 30 pg/ml after administration of 10 mg/kg bw and
65 pg/ml after administration of 50 mg/'kg bw.

In chickens, as in cattle, maximum plasma concentrations of about 30 pg/ml were detected
between 1 and 2 hours after subcutaneous administration of 15 mg kanamycinkg bw.
Concentration decreased rapidly, down to 1 pg/ml after 12 hours.

In pigs maximum plasma concentrations of about 30 and 50 pg/ml occurred 1 hour after
intramuscular administration of 10 and 20 mg/kg bw, respectively.

Studies in sheep confirmed the same trend: maximum plasma concentrations of about 30 and
50 pg/ml occurred 1 hour after administration of 10 and 20 mg/kg bw, respectively.

In humans and in laboratory animals kanamycin is not metabolised and is eliminated as parent
compound in the urine after parenteral administration or in the faeces after oral administration.

Metabolism studies have been conducted in target species

Three healthy milking cows received a single intramuscular administration of 5 ml of an
injectable aqueous solution containing kanamycin equivalent to 7.5 mg kanamycin/kg bw. Urine,
faeces and milk were collected from each animal at approximately 12 hour intervals during the
72 hours following administration. At the end of the sampling period, liver, kidneys and samples
of muscle tissue, injection site and fat were collected.

A total of 87.3 to 104.2% of the administered dose was recovered by chemical (HPLC method,
limits of quantification: 100 pg/kg for liver; 200 pg/kg for kidney and 50 pg/kg for muscle, fat
and milk) and microbiological analyses. The highest amount of kanamycin A was recovered from
urine (78.7 to 95.1% of the dose). Elimination was rapid, up to 86.9% of the total dose
administered was eliminated during the first 12 hours after injection. Elimination via faeces
ranged from 8.1 to 8.6% of the administered dose, approximately 6.3 to 7.2% were eliminated
during the first 12-hour interval after treatment.

Excretion in milk was negligible, only 0.03 to 0.05% of the kanamycin dose were recovered
within 12 hours after treatment.
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Distribution into tissues was low. At 72 hours after treatment, only 0.5 to 0.6% of the
administered kanamycin was found as total tissue residues. The highest amount was detected in
kidneys (0.3 to 0.4%), residues in liver, injection site and abdominal fat were negligible. No
kanamycin residues were detected in muscle. Residue concentrations of kanamycin A were
practically equal to the total amount of residues with antimicrobial activity in the tissues
investigated.

Three healthy male pigs received a single intramuscular administration of 1 ml of an injectable
aqueous solution containing kanamycin equivalent to 15 mg kanamycinkg bw. At approximately
12 hour intervals during the 72 hours following treatment, urine and faeces were collected from
each animal. At the end of the sampling period, liver, kidneys and samples of muscle, injection
site and skin with adhering fat were collected.

Chemical analyses were performed by HPLC method (limits of quantification: 100 pg/kg for
liver; 200 pg/kg for kidney and 50 pg/kg for muscle and fat+skin) on the excreta and tissue/organ
samples to detect concentrations of kanamycin. A total of 74.9 to 91.3% of the administered dose
was recovered. The highest amount of kanamycin was recovered from urine (72.6 to 90.2% of the
dose). Elimination was rapid, up to 86.4% of the total dose administered was eliminated during
the first 12 hours after injection. Elimination via faeces ranged from 0.7 to 2.2% of the
administered dose, approximately 0.4 to 1.6% were eliminated during the first 12 hours interval
after treatment. Distribution into tissues was low. At 72 hours after treatment, only 0.6 to 0.7% of
the administered kanamycin was found as total tissue residues. The highest amount was detected
in kidneys (0.4 to 0.6%), residues in liver and injection site were negligible. No kanamycin
residues were detected in muscle and skin with adhering fat samples. Residue concentrations of
kanamycin A were practically equal to the total amount of residues with antimicrobial activity in
the tissues investigated.

Six healthy chickens (3 males and 3 females) received a single subcutaneous administration of
1 ml/10 kg bw of an injectable aqueous solution (equivalent to 15 mg kanamycinkg bw). At
approximately 12 hour intervals, during the 72 hours following dosing, urine/facces were
collected from each animal. At the end of the sampling period, liver, kidneys and samples of
muscle, injection site and skin+fat were collected.

Chemical analyses were performed by HPLC method (limits of quantification: 100 pg'kg for
liver; 200 pg/kg for kidney and 50 pg/kg for muscle and fat+skin), on the excreta and
tissue/organ samples to detect concentrations of kanamycin.

A total of 67.4 to 83.9% of the administered dose was recovered during 72 hours after treatment.
The highest amount of kanamycin was recovered from urine/faeces (66.4 to 82.9% of the dose).
Elimination was rapid, up to 60.4% of the total dose administered was eliminated during the first
12 hours after injection. Distribution into tissues was low. At 72 hours after treatment, only 0.7
to 1.1% of the administered kanamycin was found as total tissue residues. The recovered amount
was nearly evenly distributed to kidneys, liver, muscle and injection site. Negligible kanamycin
residucs were detected in skin+fat samples. Residue concentrations of kamamycin A were
practically equal to the total amount of residues with antimicrobial activity in the tissues
investigated,

The ratio of marker to total residues with antimicrobial activity was not established in all the
target species. However, considering that the major part of kanamycin administered to farm
animals is excreted in an unchanged form in the urine and faeces, only a very small proportion of
potential tissue residues in farm animals is likely to be in the form of a metabolite. Therefore, the
available data suggest that, like the other aminoglycosides, kanamycin is not significantly
metabolised. Therefore, kanamycin A was retained as the marker residue. Considering the data
available the ratio of marker residue to total residues with antimicrobial activity was assumed to
be equal to 1.

Residue depletion studies in the target species conducted with a commercial injectable product
containing 200 mg of kanamycin sulphate (equivalent to 150 mg kanamycin) were performed.
Residual concentrations were determined with a microbiological assay using Bacillus subtilis
ATCC 6633 (limit of detection: 100 pg/kg). .

6/9
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In 10 calves, after intramuscular administration of 12 mg/kg bw kanamycin twice daily, 12 hours
apart for 5 consecutive days, the microbiologically active residues in muscle were close the limit
of detection of the analytical method (100 pg/kg) 10 days after the last administration and below
the limit of detection at the other sampling times. At the injection site the microbiologically active
residue values were 650 + 220 pg/kg at 10 days and below the limit of detection 20 days after the
last administration. Microbiologically active residue concentrations in liver were 3810, 1480, 200
and less than 100 pg/kg at 10, 20, 30 and 40 days, respectively. The highest concentrations were
detected in kidney: 16380, 5970, 710 and less than 100 pg/kg at 10, 20, 30, 40 and 50 days,
respectively. In fat concentrations were always below the limit of detection of the analytical
method.

After intramuscular administration in 5 lactating cows of 7.5 mg kanamycin'kg bw, twice daily
for 5 consecutive days, mean residue concentrations were 1400, 840, 150 and below the limit of
detection of the microbiological analytical method (100 pg/kg) at the first, second, third and after
the fourth milking, respectively.

Kanamycin residue concentrations were determined in milk samples from sheep with different
milk productivity (4 high yielding and 4 low yielding ewes), following the intramuscular
administration of an injectable kamamycin-based solution given at the maximum recommended
dose (15 mg/kg bw every 12 hour for 5 consecutive days). The milk samples were collected from
the & animals at 12, 24, 36, 48, 60, 72, 84, 96, 108 and 120 hours after administration. Kanamycin
residue concentrations in the sheep milk samples were determined by HPLC (limit of
quantification: 43 pg/l). Milk concentrations were below the limit of quantification after the
fourth milking.

In 10 piglets, after intramuscular administration of 15 mg/kg bw twice daily for 5 consecutive
days, tissue residues as well as tissue depletion kinetics were very similar to those obtained in
calves. In muscle and at the injection site microbiologically active residues were below the limit
of detection at 20 days after the last administration. Microbiologically active residues were more
persistent in liver with 4 190, 820, 820 and less than 100 pg/kg at 10, 20, 30 and 40 days,
respectively, and kidney with 12 210, 7 420, 1 020, 240 and less than 100 pg/kg at 10, 20, 30, 40
and 50 days, respectively. In fat concentrations were always below the limit of detection.

In 25 chickens, after subcutaneous administration of 15 mg/kg bw twice daily for 5 consecutive
days, microbiologically active residues concentrations were below the limit of detection in
muscle, fat and injection site at any time. In liver, microbiologically active residue concentrations
were low (170 pg/kg) 10 days after the last administration. In kidneys microbiologically active
residues concentrations were 2980, 190 and less than 100 pg/kg at 10, 20 and 30 days,
respectively.

Twenty-five rabbits were administered kanamycin subcutaneously at 15 mg/kg bw twice daily,
12 hours apart, for 5 consecutive days. Microbiologically active residue concentrations in kidneys
were 10160, 3470, 210 and lower than 100 pg/kg at 10, 20, 30, 40 and 50 days, respectively, and
in liver 960, 470, 170 and lower than 100 pg/kg at 0, 20, 30 and 40 days, respectively. In muscle
and fat microbiologically active residues were always below the limit of detection. The depletion
kinetics of kanamycin were studied in milk following two intramammary infusions at 12 hours
interval of 12 cows with a commercial product containing cephalexin 200 mg and kanamycin
sulphate 100 000 I.U. Milk samples were collected every 12 hours until 144 hours. The analyses
of the milk samples were performed using an HPLC analytical method (limit of detection:
7 pug/kg, limit of quantification: 100 pg/kg). The milk kanamycin residue levels were 668 pg/kg
at 36 hours, 329 pug/kg at 48 hours, 154ug/kg at 60 hours and 99 pg/kg at 72 hours.

Residue depletion studies according to the requirements of Volume 8 of the Rules Governing
Medicinal Products in the European Union have been conducted in cattle, pigs and chickens.

Four groups of calves, each comprising 2 males and 2 females, received intramuscular
administrations of a commercial injectable product containing 200 mg of kanamycin sulphate
(equivalent to 150 mg kanamycin) for 5 consecutive days (total of 10 injections). Animals were
killed after withdrawal periods of approximately 7, 28, 35 and 49 days.

19
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Samples of kidneys, liver, muscle, fat and injection site were collected. The analyses of the tissue
samples were performed using an HPLC analytical method (limit of quantification: liver
100 pgkeg, kidney 200 pgkg, muscle 50 pgkg, fat 50 pg/kg). In muscle kanamycin
concentrations were 71 pg/kg, 53 ug/kg at 7 and 28 days after treatment. At 35 days residue
concentrations above the limit of quantification were detected in 2 animals only (mean 57 pg/kg).
At 49 days residue concentrations were below the limit of quantification in all animals. In kidney
residue concentrations were 719 pg/kg, 4 706 pg/ke, 4 327 pg/kg, 3 417 pgkg at 7, 28, 35 and 49
days after the last treatment, respectively; in fat 202 pg/kg and less than the limit of
quantification at 7, 28, 35 and 49 days after the last treatment, respectively; in liver 2611 pg/kg,
1671 pgkg, 1057 pg'kg, 1013 pg'kg at 7, 28, 35 and 49 days after the last treatment; at the
injection site 3 133 pp/kg, 2 237 pgke, 2 875 pp'ke and 1 631 pe/kg at 7, 28, 35 and 49 days
after the last treatment, respectively.

The milk residue depletion profile of kanamycin was investigated in 20 lactating cows treated
twice daily (at approximately 12 hours intervals) with an intramuscular administration of
Sml/100 kg bw of an injectable aqueous solution containing a dose equivalent to 7.5 mg
kanamycinkg bw for 5 consecutive days (total of 10 injections per cow). From 36 hours after
treatment all the values of kanamycin A concentrations were below the limit of quantification

(50 pg/) or below the limit of detection (17 pg/).

Four groups of pigs, each comprising 2 males and 2 females, received intramuscular
administrations of a commercial injectable product containing 200 mg of kanamycin sulphate
(equivalent to 150 mg kanamycin) for 5 consecutive days (total of 10 injections). The animals
were killed after withdrawal periods of approximately 7, 28, 35 and 49 days. Samples of kidneys,
liver, muscle, muscle at the injection site and skin+fat were collected. The analyses of the tissue
samples were performed using an HPLC method (limit of quantification: 50 pg/kg for skin+fat
and muscle, 100 pg/'kg for liver and 200 pg'kg for kidney).

Kanamycin concentrations were in muscle 366 pg/kg at 7, 28, 35 and 49 days after the last
treatment, respectively. At 28 days days residue concentrations above the limit of quantification
were detected in 2 animals only (52 pg/kg). At 35 and 49 days residue concentrations were below
the limit of quantification in all animals. In liver 4 378 pg/kg, 1 157 pg/kg, 917 pg/kg, 429 pg’kg
at 7, 28, 35 and 49 days after the last treatment, respectively; in kidney 22 745 pg/kg, 1 508
ug'kg, 1 040 pg/ke, 1 613 pg/ke at 7, 28, 35 and 49 days after the last treatment, respectively; in
skin+fat 163 pug/kg at 7 days after the last treatment and less than the limit of quantification at the
other sampling times; at the injection site 8 679 pg'kg, 339 pg'kg, 3 811 pgke, 1 419 pg'kg at 7,
28, 35 and 49 days after the last treatment.

Four groups of chickens, each comprising 3 males and 3 females, received a single intramuscular
administration of a commercial injectable product containing 200 mg of kanamycin sulphate
(equivalent to 150 mg kanamycin), at a dose volume of 0.1 ml’kg (equivalent to 15 mg'kg of
active ingredient). Animals were killed after withdrawal periods of 5, 15, 20 and 30 days.

Samples of kidneys, liver, muscle, muscle at the injection site and skin + fat were collected.

The analyses of the tissue samples were performed using an HPLC method (limit of
quantification: 50 pg/kg for skin/fat and muscle, 100 pg/g for liver, 200 ug/g for kidney).

Kanamycin concentrations were 50 pg/kg in muscle at 5 days after the treatment and less than the
limit of quantification at the other sampling times; in kidney 1600 pg/kg and 600 pg/kg at 5 and
15 days respectively. At day 20 residue concentrations above the limit of quantification were
detected in one animal only (249 pg/kg). At day 30 residue concentrations were below the limit
of quantification in all animals; in liver 1890 pg/kg, 490 pg/kg, 120 pg'ke and less than the limit
of quantification at 5, 15, 20 and 30 days after the treatment, respectively; in skin+fat 70 pg/kg at
5 days after the treatment and less than the limit of quantification at the other sampling times; at
the injection site 1150 pg/kg, 40 pg'kg, 261 pp'ke, 130 pg'ke at 5, 15, 20 and 30 days after the
treatment, respectively.

89
DEMEA 2004



48

20. The proposed routine analytical method for bovine including milk, porcine and chicken was

21.

based on HPLC with spectrofluorimetric detection. The method detects the A and B components
of kanamycin. The method was validated according to the requirements of Volume 8 of the Rules
Govemning Medicinal Products in the European Union. Residues of other aminoglycosides did not
interfere in the assay. The limits of quantification for kanamycin A were 100 pg'kg for liver;
200 pg/kg for kidney and 50 pg/kg for muscle, fat for the edible tissues of bovine, chicken and
porcine. The limit of quantification for bovine milk was 50 pg/kg. Applicability of this method
should not be problematic and therefore from this aspect extrapolation to the tissues and milk of
other species would be possible.

In application of the guideline “Risk Analysis Approach for Residues of Veterinary Medicinal
Products in Food of Animal Origin (EMEA/CVMP/187/00-FINAL)" it was considered possible
to extrapolate the proposed MRLs for bovine, porcine and chicken to further food producing
species. As no information was available on residue data allowing to confirm the marker residue
in fish tissues, fish species had to be exempted from the extrapolation.

Conclusions and recommendation

Having considered that:

¢ amicrobiological ADI of 8 pug/kg (i.e. 480 pg/person) was established,

*  kanamycin A was retained as the marker residue for all food producing species, but could
not be confirmed for fish;

e the ratio of marker residue to total residues with antimicrobial activity was assumed to be
equal to 1,

* a validated analytical method for monitoring residues for porcine, chicken and bovine
including milk, is available and that the method is also considered to be applicable to all
food producing species except fish;

the Committee recommends the inclusion of kanamycin in Annex I to Council Regulation (EEC)
No 2377/90 in accordance with the following table :

Pharmacologically | Marker residue | Animal MRLs Target Other provisions

active substance(s) species tissues

Kanamycin Kanamycin A | All food | 100 pg/kg | Muscle | Mot for use in
producing | 100 pg/kg | Fat* animals from which
species 600 pg'kg | Liver eggs are produced
except 2500 pg/kg | Kidney | for human
fish - 150 pg/kg | Milk consumption

*For porcine and poultry species this MRL relates to “skin and fat in natural proportions™

Based on these MRLs values, the daily intake will represent about 93% of the ADI.

99
©EMEA 2004




European Medicines Agency - Veterinary Medicines - Maximum Residue Limit... Page 1 of 1

Veterinary Medicines - Maximum Residue Limits 49
(MRL)

Background

The maximum residue limit, or MRL, is the maximum concentration of
residue accepted by the European Union (EU) in a food product obtained
from an animal that has received a veterinary medicine.

The EU requires by law that foodstuffs (such as meat, milk or eggs)
obtained from animals treated with veterinary medicines must not
contain any residue that might represent a hazard to the health of the
consumer. Before a veterinary medicinal product intended for food-
producing animals can be authorised in the EU, the safety of its
pharmacologically active substances and their residues must first be
evaluated and included in Annex I, 11 or III of Council Regulation (EEC)
No 2377/90. The assessment for the safety of residues is carried out by
the by the Committee for Medicinal Products for Veterinary Use (CVMP).

Once the substances have been assessed and following the adoption of
a Commission Regulation for the classification of the substances the
substances are listed in Annex I, II or III of Council Regulation (EEC) No
2377/90, as follows:

Annex I: Substances for which final MRLs have been
established.

Annex II: Substances that do not need an MRL to protect
the safety of the consumer.

Annex III: Substances with provisional MRLs. When not
all aspects of the substance have been fully addressed at
the time of the approval, provisional MRLs.can be set for a
defined period not exceeding five years, provided that
there are no grounds for supposing that residues of the
substance at the level proposed will present a hazard to
the health of the consumer,

Annex IV: Substances that cannot have an MRL because
residues of such substances are a risk to the safety of the
consumer at whatever level. These substances must not be
used in medicines destined for use in food-producing
animals.

The EMEA publishes information on the MRL assessments by the CVMP
as follows:

Any MRL opinion given by the CVMP is published in the first instance as
a Summary of Opinion as part of the EMEA strategy to improve
transparency in the regulatory process. It is without prejudice to the
final Commission Regulation.

More detailed information is published later, following the publication of
the Commission Regulation, as a European Public MRL Assessment
Report (EPMAR, formerly called Summary Reports).

Related Documents

Document Reference Document Title

EMEA/37556/09 Recommended submission dates for new
applications and for responses to the list of
questions (Published 29 July 2009)

EMEA/CVMP/765/99 Status of MRL Procedures: MRL assessments
in the context of Council regulation (EEC)
No.2377/90 (Rev. 23) (Updated 23 July
2009)

EMEA/CVMP/519714/09 Substances considered as not falling within

http://www.emea.europa.eu/htms/vet/mrls/background.htm 10/11/2552
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the scope of the MRL Regulation &0

This document supersedes the List of
Substances considered as not falling within
the scope of Council Regulation (EEC) No
2377/90 (EMEA/CVMP/046/00-Rev.16), and
was adapted to take account of the new legal
references relevant to the new MRL

Regulation (EC) No 470/2009 (Published
29/09/09)
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