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: I. 

a. File Number: 

b. Sponsor: 

,, ,” 
NADA 14’fi2 17’ ,^_ 8 

Technology Transfer, Inc. 
33 East Broadway, Suite .i 90 
Columbia, Missouri 65203 

Drug labeler code: 067647 

c. Established Name: Zinc Gluconate Neutralized by Arginine 

d. Proprietary Name: Neutersol@’ Injectable Solution 

e. Dosage Form: Sterile, aqueous solution containing 0.2 M zinc gluconate 
neutralized to pH 7.0 with 0~2”ML argimne ” ” ’ 

f. How Supplied: ’ 2 mL sterile vials 

g. ,How Dispensed: ’ ’ presc2ption- &j -Fgderaf.;Ttfg.qiaw- iesti.ts’this &i to 

use by or on the order of a licensed veterina&n. 

h. Amount of Active Ingredient: Bach mL Conta$ 13: 1 mg zmc as zinc;gluconate 

i. Route of Administration: 1 
&hteiii;icizrar i”$.tidn .- /_ ̂ ‘. ,, ‘, ‘, 

j. Species/Class: Dogs 

k. Recommended Dosage:’ ’ 
, . ,,_ ,, ” 

One injection is $ministered per testicie. Dose per test& 
is based on testicular &i&h as determiried‘bymeasuiing each 
testicle at its widest pdint‘~usmg’Q%iet& scale (mm)‘daliper. 
The dose table is illustrated m’TV&‘~~’ 

~, ,.~. 

1. Pharmacological Category: Chemical sterilant 
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_ r, -/. 

.’ ., . . :.:!’ 

m. Indications: Neutersol’ Injectable Solution is indicated for chemical 
sterilization in 3 to 1 b month ohI male dogs. 

2. Effectiveness 

a. DOSAGE CHARACTERIZ$T~OP? Two su.&s were conducted ‘to determine the dose of a 
” 

single injection of zinc giuconrite fieutraliisd bi &gning-fd;;g&&iiil ‘s~~~ii~~~i;;n.ih”.~dgs. ’ 

(1) Pilot Study 

A 16 monfi pilot study was conducted.to evaliati ira si~~i~;~~~esticu~~~~jje~~i;;n-di’zi~~” .’ 

gluconate neutralized by ‘arginine administered at 0.2 n - ~_’ “* i ‘: ‘-‘*’ ” “‘ ‘“’ 
,.._. x_ “^ Seli. ._ 

nL and 0.5 mL per testrcle produced 
sterility. Twenty-seven male Beagle dogs were assig&& to four groups: placebo iontrtr!, ,” _.l,~,,._\.l~* “* ._ *. 
surgically castrated control, and two zin! ghtconate neutrah%d”byarg&~ne ‘&at& groups 
(0.2 mL and 0.5 mL). Each group contained seven dogs~~fo&!momhs of age.except for the 
0.5 mL group which contained six dogs; six months of’age;‘“r*li~“~~ee.testici;i~ $dm &as _ _ .x , _: z.. _‘. .~ / ./ 
11 mm in the 0.2 mL group and 18 mm “in the 0.5 mL group. “The dogs tiere evaiuatedto 
determine the treatment {f&t on body iiveiglit, body temperature, complete blood’coum, 
serum chemistry, testicular size (width and length); ser%ii’testo&erone and semen concentition* The dogs kere mated .witfi,f.tia*es;. ‘heat ~~~.c~~~rm.s~~~i~~~‘~ .&-..all ii.& 

and histopathology findings were evaluated. An analysis of the study results revealed the-- following findings in the4GGti6ibi &m.&~-p~ z;;lcgluco;;a;t~ beutralized. & ar$tine: 

” 

(4 

dog in this group developed a scrotal erosion at four I 
healed with appropriate therapy. ” ” ’ ‘. ‘--‘; 

(e) Treated testes began ~o,s~eh at.24 hours po;3t-;lject;onwith:ave~a~~pe~ tes&ti& &@ 
at 48 hours post-injection:By or 

” .., 

testicle srze with some dogs showing larger’testicles I 
to Day 0 and other dogs with testiclesthat %ere so smaii they couid not be mea&red at 
1 year post-injection. ?%ere’was also v&iab$ty be&e& the size,ofthe, 1ef’J *d right 
testicles on the same +g: ~’ 

/j,_ .,. 

(f) Average serum testosterone levels at Month 15 for the plaCebo~Conuo~(l.42 ‘ng/mL) * ’ 
and treated groups (0.2 mL: 1.97 ng/mL and 0.5’mL: i’XGij.$ft&,~ iveiii %;igher‘&an the 
average of the surgically castrated dogs (0.23 n&&j. 

Conclusions: This study den ronstrated that zinc gluconate neutralized by a&nine 
administered intratesticu$rly 

.I _.. ,~ . -. ,“_ 
at a dose of 6.2 mL for puti&% $th an average testicular 

width of 11 mm and at a dose ofO:5 mL for puppies k$han~avera& testictkr width of 



18 mm was effective as a chemical sterilant. Transient testicular swelling 24-48 hours 
post-injection is an ‘expected reaction to the injection. Scrotal lesions are possible . ii., ,j, x,.‘l ‘,,,,. +;*‘ %p,“:vor*;a.- :,i”-“.“-r*?‘ .I. and 
thought to be related to improper injection te&que. A 25 gauge 5/8-inch needle was used 
in this study. To prevent possible leakage-c&drug onto the scrotal skin, subsequent studies used a smaller needle (~~ 8auge,~i~~~i~~~~.,~, l-i Is i, . x-tv- ..,. 1,4.-4..1ii-i -/.F*.l-‘,A-d’ / *h’ 

(2) Dose Determination Study 

(a) Title: Zinc Gluconate &$-a~-zed by Argiriine Administered to Dogs at 0.25,0.30 and 
0.35 mL 

(b) Investigator/Study Lodation: 

Mostafa S. ‘Fahim, Ph.D.- hwsiard 3. ra 
Center of Reproauct Center of Reprodu&e’S%nce and Te&ology ’ 
111 Allton Building 111 Allton Building, School’ofMedi&e ” ’ 
University ofn2’---- University of Missout;i~~olumbia 
Columbia, Mi Columbia, Missotii? 852 12 - 

‘^) 

(c) Purpose: To determine whether a,single intratestic%&r injection of zinc gluconate 
neutralized by argimne causes azoospermia at the age of sexual maturity, 2) to determine the eff~~~3e diiseixit ti;odKti6s ii,.~E~2.b?~3j?o dGc$;;t steriliiy’.tid _ 

whether or not pregr&cy,occurs by ma&g treated males with a female in heat. 

. 

(d) Animals: 40 treated’male&agle dogs, B’monms ofage,:%$‘&r average t&&u& i 
width of 1.3 -, 1 a~y~&~o<fid~‘~~~~ ‘G<f&fs“‘2g sexyi‘l$ ma&;&, ‘untreated, female 

Beagles were used for mating. 
_“, ), 

(e) Dose and Dose Groupsi 

The dogs were randomly assigned’to four &&ment groups (10 animals/group) 
according to testicular width (see Table” 2). The right and id? testicles were each 
measured at the widest point and the ;al;e~~~~~~~~~~.‘~~~‘dogs were sedated’prior to 
injection. 

_, “.““_‘ ._ \ -. .- .-* 

(f) Route of Administrat<on: Intratesticular (dorsal cranial area”,of each testicle at the 
location of the epidid$mis) “ ’ 

. ,_ 

(g) Frequency of Treatment: Oiie injection per testicle 

(h) Duration of Study: 2 years 



6) Parameters Measure+ The dbgs w&e mor;;to~eea,freqii~~~~y’~~~~~~~~~ &e‘&& & ‘4 ’ 

described below. SeTen ar$j%is a& pio&ny testing were considered the primary 
effectiveness parameters. Evaluations were!exten&d 6&i I’?‘ tb ‘%I n&&is to 
demonstrate that the (Irug %f&Cts w&e not ieieiied &h-time. ki’l && do& ‘&ere 
euthanized and necropsied at the end of 24 months. 

When Evaluated 
Day -1, Day 0, montl$y for 24 mbnths 

Parimeier ’ ,., 
Bodiweight 

Day -1, Day 0,24 and 48 hours, 
1 week, and monthly ‘for 12 months 

Body temperature 

0.5,1,2 and 48 hours and 1 week Reaction post-treatment 

Day - 1, Day 0, monthIy for 12 months C6inpiete Blood %&nt 
=mistries Serum Chc 

Day -1, Day 0,24 an4 48 hours, I week 
and monthly for 2’4 i$onths 

Day -1, Day 0, and donths ‘1,3,&g I &j I‘$yq 

Testicular M&s~~m~nts’ 

_*. s ‘ _” > 
erurn estosterone Levels 

..“r” _.I_ ,.,,,: ._... : ,,_; ._“~~ .,_..,I .*: “. / ‘ ~ .jl 
,. 

Monthly corn Month! 4-24 Semen atldysis” 

All male dogs were given the opportunity to mate 
. . . 

with females in heat c&.qing the first 12 m&&s. 
Progeny test&f’ 

Two male dogs in th6: (r.25’& group were ’ 
given the opportuniti’to tisite tith f&ii&s in heit ’ 
in the second 12 mon(h period. 

EndofstudL(Mdnth$4r ” ^ ,- ,“j 
Reprdducti~e Organ Weights 
Reproductive Ox-g&i Histdlo& 

i Testicular measurements: right and lefi,@ticulG ~~~~‘~d’@&ths w&<averaged &d kea&&i by a 
.. caliper. 

,- 

” Semen analysis: sperm conceptration, semen volume, tid sperm motility. 
Nornxil semen parameters ‘: , Sperm concentration 

Semenvohune ,’ 
20U-03%O~J06/ejaculate 

. . . Spermatozoa mrkilitjr 
l-40 mL/ejadulate 

’ 
“’ Progeny testing was initiate at 5 months post-treatment. 

>‘fb% \‘;;a proeesciive forward motility 

I . ,I,... ,_, -,,..~ , Only two dogs were giVen the ojporl&ty tb mate in *e second 12 mon*~rid$&cause no other trea~~~“iii~~~d.~~~~‘~.~~ i;iiGGle;” I 

Philadelphia: WB Shnders Co. 1996; $s”2X35. 
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(i) Results: 

1. Semen Analysis: Sperm were observed in 90-l 00% df the control dogs from 
Months 4-24. Sperm were not observed in any dogs in the treated groups at Month 4, From 6 months post-injec’tion to the knd df the itudy, aijl ci;;gs.;;‘Fti;(jy~,&~” ‘?\ > (, s ‘: * 

0.35 mL groups produced no sperm. Three dogs in the 0:25 ~-IL group pro&cod 
some sperm (oligospermia). The sperm values were too iow to beconsidered fertile: 
sperm concentrat(ons were <2 x 106, ejaculate volumes were” low (average of 0.79 
mL) and sperm xnotilities were low (~70%). At the end’of the 24 month follow-up period, 1 ,dog in the*0,;25‘mL ./.: %.G’na b;*~~~sp~~~c.~;ile’~el~~~~~~og .- 

showed no sperm. * 

Progeny Testing: 70% of the control group males tied (intromission “with I 
ejaculation) with the females and 100% ‘of these ties resulted in pregnancy. 20-400/, .I ..; I_.. 

2 

3 

5. 

of the males from’the treated koups tiea w~~‘~~~.‘~~~~~~‘~~so,o resulted in 

pregnancy. The two dogs from the 6:25 mL group that were exposed~to females in heat in the secondL ii m6titi‘pk.od ko&ted,th.&:femild& &.i nkiih”i iidI.eo&e . ] .; ;. 
female was artific~dlly i~e~~teiii”~~~,~~~~~‘iii’o~d~~~~~~~~~~~~~~~Clflno. ‘I . 

pregnancy resulted. 

Reproductive Organ Weights:‘The mean weights ofthe testicles, e$didymides.~d 
prostate glands ofall treated groups,were’le~~~~~“~~e con&~ gk!Gp.~ ” 

Reproductive Organ’Histology: Zinc’gluconate neutralized by arginine administered * ~.’ a_ “,/. .cx “.. , ,~ _ il_ r / I*, -. _ 
at all doses caused severe atrophy ‘of the testicks; epid$$mdes and partial atrophy 
of the prostate glands. Histologie~~ife;u^~~~o;l~~e~~~~-~~~~reased basement 
membrane thickness, decreased seminiferous. tubu1.e .$ameter, and decreased 
germinal epithelit$n heights’of all ‘neatedgroups comparedto the control ‘group. 

Testicular Me~~~~~~~s:-,Mean’~~~~ciil~:r;le~~~~~~~~ of me ~tre&d groups’we~e 
larger compared to the control’@oup at 24 and”48 hours; ‘kd ‘at“1 week ‘post- injection, The mew testicular ..“$d& $fhe tieat& .,~~gs‘~~e~r~~~~.~~~~;ri~~~nth l to 

Month 24’compared to the kkrtrol*group. There was a krge amorini ofvariabihty in _,. .., j ./ _, ,_,c. 
individual animal testicle size-with&me staying ‘mes%e size “mroughout the study and o*ers become smail; Gbrsc:c’ .~T6Ee< ;~el+& 

Serum Testosterone Levels: Mean serum teskosterone’ievkls were 41 tn S$!;/, In& 
in the groups treated with ‘NeutersoP compared to the control group throughout the 
dose determination study. However, there were dogs in ail tieated,,groups that hid 
testosterone levels, simihxr to those forthe,controi dogsat’Mon& 1,3,6‘and 9”and _ _^. __., <*, ̂ 
from 12 to 24 months post-injection. By Month 241 ‘metestos&&e levels for all _ ’ 
but nine treated dogs were in the s&e range as the control dogs. 

‘, 
’ 

Adverse Reactions: Zinc gluconate neutrahzedby argm~~enad no effect on body 
_. II 

weight, body temperature, complete blood counts or serum chemistries. Two dogs 
developed adverse reactions. One dog in’ the 0.3 mL group d&&$&d G&d’scrot~ ” 
pain from 48-72 hours post- injection. ‘6ne dog in the d:3S~~~‘groupd~~~lop’~d an 

i 
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inflamed scrotumby 48 hours post-injection which developed into a scrotal ulcer 72 
hours after treatment. The ulcer was healed by &eek two’post-injection. 

(k) Conclusions: One injection of 0.25,0.30 and 0.35 mL zinc gluconate neutralized by 
arginine, administered to 6 month old male Beagle dogs with an average testicular (.’ ~. 1( ,_.,, r ,*,&. :4, :&&>::g$ ($3, ~~*>~&:.&g.~~~ 
width of 13”r;iin pro&ced chemica r-* 

<***.&“.>.-s / 1 ,( i ,*/ ,<I> ..i.L.^.a ..,d,.-“>.V (.-eA’S r/#“:* h .). ,<__I”.< 
stenllzat~,onI+,The dose of 0.3 mL 6% selected as the most appropriate dose for the’ fJ’~ziestlcle ba;ed’g<iK/ ;;iuits:;~g;s;ti{; ,1 

analyses. 

1 ” 1 ” ‘i Zinc gluconate neutraliied by arginine caused loca~adverse reactions at the mjec&on ‘^ . . .” ‘.I . . 3 a, ̂.,. jx ,1_., ,..+,,,, ..“I_ ~ _.w .A I,<,~?*,- ,, ,*I 
site: scrotal swelling, ‘mi!d scrotal pain (1 dog) ar&scrotal u!ceratron (1 dog). The most 
common reaction observed was scrotal swelling and all treated testicles &re&ed”in ’ , (_,.,l(‘_,.~l, +..,r<, “qllll,,C .*, ...**‘~,~“;llx;--r .a., . ..” k1 * L 
width by 24-48 hours post injection and remained stiollen untrl one week post 
treatment. 

, 

Based on the data from the piiotsmdy‘and this a^ose.~~~errriinati6nstudy, apreliminary ’ 
dose table was established: ’ ” ’ ” 

, .‘,., ‘.. .>_ 

These data were used, ,_, 
dose and to expand the dose table to -. .~ _ --_ ** ,.I;rv’li I<. s,afety md effectivkghsi ii-“&; ;kpanded d;;gi;i& 
using dogs with a *ari~~~,range.oft~~t~~ui~.u 

Arizona Humane Socfety (A 
Phoenix, AZ 85021 

Debra Moon, D.V.M.’ 
AHS, Spay-Neuter Absistance 
Program Clinic ’ 
Phoenix, AZ 85023’ .’ 

Bonnie A. Brown, V.M.D. 
Attlee G. Douglas, DiV.M. 
Tracey D. Cronin, D.V.M. North Shdi;k bp;;litiil*~:g;&;, , Jefferson City, “Mu 65 1 UY ,i>., / .: ‘..,, ..“_I) . _ .) . 



(3) Purpose: To confirm the effectiveness and safety of a single intratesticular injection 
of zinc gluconate neutralized by arginine for chemical sterihzation in ‘2:ls”i’6 month 
old male dogs. 

(4 
. ,_ ,_ “,. _, -I -., ;:. .-.. .i ,., .(. 

Animals: 270 male dogs (various breeds), 2.5-10 months of age,.1 O-27 mm range of 
. . 

testicular widths, 5-78”lbs body w&i$$ ~~~~t~~~i’lCi’dogs’;ai:ected, 2: ..“:.,~-;.L?::T-y- -- 
f5 completed the 

study. Forty-five animals ‘failed to com&%e the ‘s 
.., 

their animals to the &nic {2~)~&tr; 
‘tudy: failure “of owners- to-return :,+:,,. r j ” .4xr... C*“i,r . ,,. i ,. ,i j irsi, ,_I ” Y.-r<,, _,, .“.,M;* .ww ^-;;.~~~r,~,,.~,~~..,~~~~‘~ --. ,+. i _ 

ation (10). death (5) and euthanasia (2). Because 
,A’ _,” 

, . _‘ /_ /,,. ,,,. ,,.. I1^/,.-.“.~l,l I **.x,, there were not a sufficient number of 2r5 +o;ih ofd puppies enrol~~~~~~~~~~~will.~~.’ ,*w , _ r/* * 

labeled for use in puppies no younger than 3 months ofage. 

W Dose and Dose Groups: 

Six different doses tiere administered according to Table 4. D 

of each testicle, A sl& in$&&“t6 
from the injection site. A se&itive~o 
dogs (66,270) to minimize ,~~vem’~~~.~~lig,i~~kctic3n. “” I” ” _,“.. ‘_) 

(6) 
control: A historicaf bontroI was used. The drug’s ~~~~~~~~~~~;..~~~~~~~~~~~~,.“” -. 1*.. ;“* . s, .“,. 

semen ,analyses, was compared to the knoti semen analyses of normal; healthy,’ intact - _ 
male dogs. 

(7) Route of Administration: Intratesticular (dorsal cranial portion of each testicle at’the 
location of the epididymis) 

(8) Frequency of Treatments -One,, injection per ‘testicle 
.I 

(9) Duration of Study: Dogs were kept at the veterinary facility for 3 days nest-iniection _ ~S.M..f ., ̂ ̂ , ,. .I 
and then released and folloWed for at least 6 m,onths post-injection. ff adverse 

-i *, I - 
,.*. *. . . ;” ,/,.,-_ ‘_ reactions were Seen d’ting t~e,,~rst~~~.d~~bs2-~~~~~t~in,:~~~ ‘aig remained at i&e 

veterinary facility for’ 7 days. 
., ., ‘:. 

(10) Inclusion Criteria: The following criteria were utifized to qualifydogs for enr&ment: * 
7 



Signed owner consent form, current (up-to-date) immunizations, health status normal 
upon physical exam, testicular width’of lo-27”mm per testicle, no cuts or ulcerations 
on scrotal areas or fibrosis of the testicles or epididymides and 2% to lo-month old 
males with both testicles descended. : 

(11) Parameters Measured: 

When Evaluated Parameter 

Pretreatment 
. I ./  ̂ .,,” ‘~ ,^, ,I ,. . , 

Day -1 Physical Ekrn, Testicular Width .’ ’ 

Day 0 InjectionDay” _ ’ 
I ph?siiaf Ekgti, T,<siic/.&ifwi;; __) <_.,” ) i .*1/m ./” 

Complete Blood Count 

Day 0 v-2, 1 & 2 hours nc 1. 
.i . 

post-injection 
Reaction to Injection 

(12) 

Days l-3 Post-Injection 
-en--.- 1 -7 TT-,*-___ __._ 01 uays I- I rouow-up 

Attim+ Appetite. Ahilitv in Will6 
)’ . -7 - ------ 

. ..< -- 
. . ---7 

Hoay 1 emperature, Scrotal 15inin,~ ” ” 
Scrotal Evaluation (palpate fdr pain 
and observe for s welling, irritation, 
am-l clermntitic\ u-u “~“““CL’I”, 

. 

Days 3 or 7 Release from Veterinary 
Facility’ 

Month 6 EndofSmdy 

Complete Blodd Count, Pliysid 
Exam, Testicular Width 

physici* ~~am,-T~s~~~~iar”~~~~~~ ~ j 

and Semen Analysis 

Results: 

(a) Effectiveness ’ 

Treatment Succeq: Success was defined as an animal &at displayed aspermia (no 
semen ejaculated), azoospermia (no, spermatozoa rin-the ejaculate j, necrespermia 
(spermatozoa in the ejaculate are dead Qr motienless)“or dligospermia‘(sp&m 
concentration less than 20 million spermatozoa per.mI.) 6 months.post-injection. 

Treatment Failw~: Failure v&s defined as‘gO% prdgressive fdrward‘motility and 
sperm concentration greater than 20 ‘million speimatozca per ml,. 



. 
Two dogs that were treatment successes at ~~onth,.6 showed an increase in sperm 
concentration and,motility when evaluated at Month 12.’ &iehad’as$& 
concentration of 4,9 million and 80% motility and the other had a concentration of 
19 million ad lop% &dtility. - - ” ” i 

(b) Safety: Refer to iTable 6 for a suknnary of all’adverse’reactions. 

Zinc gluconate neutralized by arginine had no effect ‘onbody weight or‘body‘ 
temperature. 

1 Testicular W~dthMeasurements: Average testicular width was increased in all 
of the dose groups on Day 3. By Month ,6, the average testicular width in all 
dose groups except the 0.2 mL group was less than the widths measured on 
Day 0. Refer to Table 5. 

.i. ,,I ‘ 

2 Injection Reactions: 

Reaction to the Inj+-c*iiiii: seven dois e*piti;=ticed-pg$ o;lnnjec~~~~~h~~~ i -- ,’ 

needle abraded the right side of the scromm ‘~asonedog kicked upon drug ,,_._ i A+&+ *.; 1 5, 
administration. Six arm&s vocailiz&I on mjection. 

, 

i I 
Reaction afterlnjection: There were’no post-injection reactions reported at 30 
minutes, 1 hour or 2 hours post injection. Two dogs were reported biting and 
licking the scrotumon Days’3’ and 5.“ “’ 

, ,, i.~l_B..a.._. I_ “\” ,)I 
Attitude, Appetite, Ability to Wallk~~oiirteen dogs‘“d&layed abnormal appetite 

(” ,^> ‘I(, 
and attitude orj; .~ays~l; 2,,3. Ed 5 (a&&zcT4; ~~~~~~~‘~“,~,i;,‘.a;l(i,‘~~~~~“and 

appetite: 1). Dogs did not display problemswaiK!ig.~‘* ” 
,,_. . ._ __I.,“,^, 

Scrotal Rain: Seventeen animals d&.&yed’scrot&pairi post-injection on Days 1, 2, 3, and 7. .khe %-ajdhty of~~ei~‘dogs di~~ljlayk*~‘~the”~~~~~~‘~~~~ .l and 2 

post-injection when the testicles were palpated. 

3 Scrotal Evaluations: 

Irritation and permatitis: Three dogs displayed scrotal‘iiritation onDays I-7: ‘I’ ‘I’ ‘I ‘” 
Two dogs display;d irritaiion and &d&#s 6. pf<.~ -2. ” ‘~ ” ‘ 



./_.. 
as reported with a perforated scrotum and a 

This dog’had~iicked’and’ chewed’thiough the 
Mzical castration and scrotal ablation were _qh.“.~i, _*_“,“;_L ;. ,; 

Scrotal Reac&ons: One dog w, 
severe infection on Day 1 7. 
scrotum down to the testicle. 5 ,,,. _,___.^^(j.l, . l._, .,/.<U . ...” 
performed oriDay 171 Another dig was ret 
ulcerated scrotum. This dog chewed’ 
became ulcerated. The dog wa Elizabethan c’ollar. Tie ulcei‘~a~‘ii*~a’Ieii.~~~~~:~~,.,’ <*.-**. .:*. -___ __ Z” _S.l. (,A,, ,‘j .*“I-“.._‘ ,,, I, ,.“_ MS,> _ ’ ,.. 

&.b.>+ ho .ffie clicii.on ICjay 3 for an 
a holi: thxoug6‘fIie scrottiti, i;irh;ch.. 

IS treated with antibiotics and sent home with an^ 

Two dogs were reported with scrotal swellink on 
with an excessively dry scrotu 

4 Vomiting: Vomiting occurred on.the day of injection for 10 dogs. T%iGg ” “’ .’ . varied from 1: minute to 4 .fiours post-inje~tibn:“,“i~,~~~‘d~~~; o.&“a6.. L 
” ,.I^ /A ,.--_1-* ,B.-..r”u-v‘\ _ -,. 

vomited 4 times, one dog vomited 5 times, four dogs vomrted ,‘L*..*“. ,j,.i I ,o. ,. 
2 times and four /,. ,,,. (,,....i _.(x ,,. dogs vomited once, on& ofivhich glso ~i.d~~ayed morexi+ “&-l-&h--- -d “-” -’ ’ ’ 

was recumbebt on injection day* All caSeS resdl;jed‘o;,ffieiro-i;;iix “-c{y-“f& ’ 

use of anti-emetics. 
I _” ,. ,..__ ^” 

5 Euthanasia: two dogs were euthanized ,~o~;tje~av~~~~i’prot~.~-.~ j 

6 Castration: One dog with a severe scrotal infection was castrated at ‘the ’ “. 
discretion of the veterurdti &id nine~dogs’were castrated based on owner ~i,.‘A~.p& ag~~s~~~iJ;‘:~~~~c~,;l;c~~~; &d, ” 

- 
uncooperative behavior. 

-- 

.)_. ., ! _.__ 

2 Behavioral: J$nm.,dogs displayed male sexual behavior.’ The r~pdrtG3uded 
aggression, leg lifting, and breeding behkwidr. 

.- 

conducted. Four dogs di 



Vocalixatinn ” ,,_. I 
I 

systemic reactions seen post-injection. Signs ofloc~~‘s~~:~.~~~~~~~,-~~$,~lsrng 
were seen rarely. Two dogs developed se$ous scrotal ulcerations and mm&&% post-. 
injection, necessitatinb castration for one of,the dogs. ‘Both cas”es %%‘a@$&Ztith ” “: the dog biting or li&$g the scrotum iKer r.leask.fb $-.- ;wnkiIT” ?;lieyw&y~~F$-’ ,” I’ 

study demonstrate that dogs’ should be momtored close~y’a%r ~mjectron. If there are” a” “l.. i. 
signs of scrotal ulceration or inktiori; the vete;in~~an”“shoi~d’be contacted ” . ” ” 
immediately. Veterinarians~and owners should ensukhat ‘doss do i&n& or bite the 
scrotal area” for at least 7 days after inje&orK .. -’ ’ 

.1 . _, . , ., “~. ._;^ 

Target Animal Safety _.,,. - 

a. Title: Zinc Gluconate Neutralized by Argkrine Adr%iistercd at Ix, I’.!& andi2 to’% * 
Month Old Dogs i 
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b. Investigator/Study Location: 
’ . 

Mostafa S. Fahim, Ph.D,. _, ,. .,,^,,_r ._,, ‘*r,,“~.iI, _,,_ x, ‘ , . . . . 
Center of Reproductive Science and Technology 

.:a1 ^,, .\z ,( (” I,> ̂jl * r ‘ ,.i ,. 

111 Allton Building, School of Medicine 
University of Missouri-Columbia 
Columbia, Missouri 65212 

Type of Study: GLP laboratory safety study” _ 
,. “; c. 

j 

d. _ ,:--, _ _ ;I ., “‘,,~ Purpose: To determine the effect of zinc gluconate neutralized by arginine admmistere?l”“’ .,,,*.,.i 
*z_ *,** _., 1.P” c.. at 1X, 1.5X and 2X the iecommended dose for three times‘the duration of~treatment. ,_ . ). 3 ), . “11 

e. Animals: 24 male Beaglk dogs, 6 months ofage; average testicular width’of’15.2 mm 16-21 lbs bodywei&tI I ‘. j ” ’ - ‘“I. ‘^ . . . . . . . . /_ ^ ‘. , I _ . ..z 

f. Dose and Dose Groups: ’ 

The dogs were randomly placed into four treatment groups (6 ‘ammals/group) according” ” .b,. l/i/ ̂ d”~.-~w2*>~;‘” (j ,.,. , ,_.( h” to the pre-study testicular widths (range of Ilt.~slf9.‘lS‘~):“~he‘~our groups rncluded r . . 
the piaadebo co.ir61 gioiiij i(+6;is *‘: Bacf;6~siatic iyatiy&d the ix- (Group ‘2), ‘1 :~~’ 
(Group 3), and 2x (~r~up~4).treated.grdups..Measu‘iements of’th. ri&f’aiid‘ieKiisti.&s ” I 
were averaged to determ!nG the dose fobr Gach dog* me lX;,P”~~~~~dr~~~~d,~~~~~e” 1” ‘ ’ 
outlined in Table, 3. The gases used iefle;t a;i L&“r versi(i;i’~~~~e,~~~o~~~~~~~~~~~” && .‘ 
The slight change in dost d6ei.noi a~f~~~~~‘^i;v~~,r~si~~~~~ t’rom ihe studyi ‘ ,- 

Acepromazine was administered to the dogs prior to the i)njection: ’ ‘, 

.., ..,_ “. 

_.. j_*.hx._. 
g. Route of Administratiom Iirtratesticular (dorsal crania~portron ofeach testicikat the‘ .’ ‘. 

location of the epididyn$is) 
I, /. 

h. Frequency of Treatmenti Olie injection per testi&lle on Dg-.i> d r4 ~tid Tg“ ni/*..* 1. , ^ .* ̂ , ‘) ” I” .,9 .’ 
,.’ ,, 

i. Duration of Study: 2 months 

j. Parameters Measured: ’ 

When Evahated 

30 minutes, 1 hour,,2 hours 

30 minutes, 1,2,24 and 48 hours 
and weekly for 8 weeks 

Parameter 

Biting or licking’of testicles , 

Ability to waft. .1 , . ,. (. 
. 
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1 ’ 

k. 

Day 0324 and 48 hours .I. .; L, Pain assessments Advi;se,i;;;i;oris 
and weekly for 8 weeks 

Day - 1, Day 0, weekly for 8 weeks Body weight 

Day -1, Day 0,24 and 48 hours Rectal temperature 
weekly for 8 weeks 

i Day - 1, Day 0,24 and 
weekly for 8 weeks 

48 hours, Testicular width and length 

Day - 1, Day 0,2,4,6 and 8 weeks Testosterone levels 

Day -1, Day 0 and 2,4,6, and 8 weeks Complete blood count 

Day -1, Day 0, and 2,4, i6, and 8 weeks Serum chemistries (albumin, total protein, .)_. ..I, ,“,(,_. *, ,_” glucose, N.-K,.,CarP, xLp,~sG~T;.Bm, ” 

albumin/globulin-ratio, creatinine) 

Week 8 Necropsy (Gross) 
: i%stopathology and organ weights (testicles, 

epididymides, prostate gland) 
Results: _’ _ i .” 

All dogs received one injection on Day Ci and a second-injection on Day 14:The third 
injection was attempted on Day 28 but was not administered’because‘the testicles’were 
too hard for the needle to penetrate and the decreased testiculti size made injection 
difficult. 

Clinical observations: 

^,. _~~._“,_.‘ . _‘. ., _. /_. 1”..” *,_ ,.“, j^._( -., . . . .j” i^ Ij ),i 
There were no reports of biting or licking at the scrotal area, leakage ofthe drug from the 
scrotum, vomiting or anorexia. .,” 

First Injection: The test material was easily injected in all dogs in the control and 1X 
groups. There was mild resistance to the injection (back pressure) in one dog in the 1-.5X *.*.w.,, . >3”, A” L” ‘., _ > group and severe‘ resiiitde inn‘ tiyo o&&r ‘&+ ‘from &ii gro;yyqye’; .y-& &Td resistance 

to the injection in 5 dogs in the 2X g&up~ ” ’ ’ 
.^_. 

There were no adverse reactiqns reported in the control group. Dogs from :a11 zinc 
gluconate neutralized by arginine-treated groups displayed a mild degree of discomfort 
(restlessness and shifting from one hip to the other) wlien sitting down. Gne dog in the 
2X group displayed sligmdiffrculty in walking 24 hours after the Erst injection.’ Three 
dogs in the I .5X group displayed local reactions at the site of injectjon. Dne dog 
displayed a large redden@area on’ the’scrotii 24jho~s post mje&ion~ The lesion healed 
after 5 days of topical treatment: Gne ‘dog a&played an irritated’ scrotum 24 hours post 
injection and on Day 8, one-half of the scrotum was necrotic and the testicle was 
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exposed. The testicle was surgically 
and the dog had moved during the’ injection pro& 
superficial skin necrosis! on the scrotum on lSay 7 and the ‘ieiion did not heal ‘until 4 
weeks after the second iujection. This dog had pi-e-existing scrotal skm irritafion prior to 
the injection. 

each ofthe 1X, 1.5:- 
The dog moved during the mjkcti& res, 
tissue. There was resist$ee to the injection & the dog ‘from the i.5 
the scrotal necrosis present from the first injection This dog ~&alized’dCriti~Xiie 
injection. . 

There were no adverse reactions reported in the control group. Fiv 
-__ ,, _ . ..__ *, e dogs m  the’2x’p[TO;G 

displayed signs of pain fn bdth testrcles .Ghbn ex.in;~‘y~j-c~g j 

injection. The dog in the IX group “that mdved‘du~n, necrosis 48 hoti post i;iject’ion* ‘~e.-i~~~~~gu”u”-m~~~i 

dermatitis of the scrotum 1 

group developed scrotal~dei%uWs that “heakd~Zi&3 days oftopical treatment. 
_, ._ jL. . .I.. ~ 

Objective data: 
* 

zinc gluconate neutrdiied by kgiriiCi Kid ho eff&ci ~n~,b~dyYi;ei~~;‘bo~~‘~~~~era~e~ I’ 

complete blood counts, serum chem+ies, and gross pathology. ’ 

Testosterone Level: The; average serum testosterone level of the control dogs increased ,.,, “Ni3.“i.i”, ..“.dl x -I 
over the course of the study. The average level ofthe rfc”group rncreasea”*~~~~~~;“ii~~‘^. ’ 

1‘ “% 1 
_ ” . . ,._ 

Testicular width and length: All’treatea’~gsciisplayed &u&&t testicular ~~eilin~~’ The .“’ pe* swelling occurred qehT;een 24-48 .hotii$ && ffii “Eirsi‘~~~jc‘d‘cti~&~lina 2&.-;; after 

the second injection. 

Organ weights and histoPathology: Testicular ‘and epididyrnal weights were decreased m 
all of the treated groups compared to the con&i group. T&Prostate giands’ were atrqphied in one dog in he lx. group, two dogs in“&. lyr;x gi;btie ‘&a ‘onk’;tbg.ii“the $2 4 ., , 

group- 

Conclusions:, Zinc gluconate neutralized by ai-ginine injected at IX, 1.5X, tid’2X the _I^ 
recommended dose (volume) caused the following aaverse reactions: transient disco&fort 

14 



. . . . -I(: -+ $fe :..:’ 
Î  . 

..&&~~,~I. -̂ : _) “( ,),,. .,*, :,L:. .~,,, ,, i.* .,l, _. “. “, .̂  ,..- j i ,_‘I’ I 
. .~ 

.,.. r 
‘-, 

,. : .f-:; _,_I , ,.;.: j .,. /_, ) .,‘ 1: _: “.,._) ._/. 2, /,tjl_ ,.--,4.-i:- I 

when sitting dowri(all~groups)’ sbc;elling at 24,48 hours after the first and second 
i.* “, _. . 

injections (all groups), .~i~~t;wa~~~~~,,~~-~6;rsx’~ffer.~h~ fiist injk;t”iog (?xJ; &d , ^I : .- I_. . . 

scrotal pain at 24 hours after the second’injection (22). 

., .)I . ..~ ,.,. 
Two dogs developed mild scrotal irritation &re ‘serious scrotallesions (purulent ’ 

I, 

discharge and necrosis) iYere seen in 4 dogs, including 1 dog that required surgical castration due to necrosis of approximately one-inalf~~~~e”.~~~~~i.I~~~~.,.~~l;kse,iesions I- ,‘. .. .j 

occurred in 2 dogs that moved during the injection procedure; 1 dog with a’pre-existing ” .e,, i’“A .,*.w *^“n ..*,‘s+.s , “‘a,.l.~i,~,ijrii;~” .,wl skin lesion Ed f dog .fo&‘-Fi&b .&g rhJ.w;i;oG-Gii “a”gd’-fi;“f&~d.~ *n the face of resistance. i ~ 

If the product contacts tl& scrotal skin, necrosis and uiceration are possible sequelae: ” > i.. rl,:. al \_ ,sc / Proper injection technique is cri~ic.l ~f.r safe use of i&d,s .~~-&+-& f .BT-lro;iing ‘conditions. 

(wet, cement flooring) were also considered a contributing’ factor in the’develoijm’ent‘of . ” ‘, ,. _,.,,” ^j , ,‘ ,. _. ,” ..,*.a+ . ._ ,. 
the scrotal lesions. The results of this~snidy demonstrate that the fbiibtii@ precautions’ 
should be taken when usingthis producti ’ “’ 

., SN.. ,\ r/, _L 

(1) Do, not use excessive injection pressure to ‘force the drug iii60 the~testicle.~‘~IT‘ ‘. .“_ *-x 1 .iM “~’ resistmce is felt,“discontinue the injection:imme;iikeiL:^.,~i;.,ncit at&-gti, &ject” _ 

again. 
(2) Do not use in dogs With pre-existing lesions on” the scrotal skin. . . ,ix ,.._. 1*.,. __l. *~.*.~-l.+._,~i. .~ii( .,I 
(3) Do not shave or clip the scrotal hair-or.& irritating drsmfectants “prior to m..ection. 

dl ,.,.,i ~ 

recommended. 
(5) Do not house the dogs on hard, wet surfaces post-injection. 

;. 

4. Human Safety I 
,This drug is intended for usk il?- dogs, which are 

..,,_. p.,l_~ . . 
drug is not ,intended ~for, use in food-producing %ii drug residues in food w.; ;~~~;;~tiE~a” rGFg6FF6 

water if accidental ingestion~occurs..~~~~~~t‘a physician if’accrdental ex@siire occurs by any 
route (dermal, oral or injection).” 

_ .- 

.5. -Agency Conclusions - L ,,,~ ” ,..“, ,^ ,u> . ., _,,.31 ,._ ./ .~ 1 

The data submitted in suppoi-t of this NADAl satisfy thk reauir~e~~~ d”f s~~~i~~.2’1”z ~~~~~.‘,“,,, Ii. . . i.., I. . , 

Federil E;o;dd; D~tis,.ti~“~ 

data demonstrate that Neuters 
Solution for 3-l 0 month old :male dc y , -- --*- _ . A* y..**-. +,.wp,. ~ .,.. 
and effective for chemical sterrhzatlon. 

% .“i. / , .- _..- ---- ------------ -- ---, .- --s ” ~ .j ‘I -. ,.., /i wl‘ll e.__,e.i .I .a,..\ ,/ ,, 

The drug is restricted to use by or on the order of a licensed veterinarian because professional 
expertise is required to proneily administer the injection; prescribe chemical restmint if 
needed, provide adequate instructions for post treatment care, and to monitor ‘the safe use of 
the product, including treatment of any adverse reactions. 

1.5 



Under section 5 12(c)(2)(F)(i) of the FFDCA;‘this approvaf’quahfies for FIVE years of 
marketing exclusivity beginmng‘on the date of the approval because no active ingredient of the 
new animal drug has previously been approved. 

Technology Transfer holds the following patents. 
Patent No. 
4,937,234 

Expiration 
G&l O/O8 

5,070,080 01;/30/09 

6. Labeling (attached) ’ 
..^ 

Vial Label 
Carton Label . 

Package Insert 
Client Information Sheet ” 
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c 
Caution: Federal Law restricts this drug ‘to use 
by or on the order of a licensed veterinarian. 

injection technique as “demonstrated” in the 
’ Neutersol@ Injection Procedure video. 

DESCRIPTION Testicular Measurement:. 
Sterile intratesticular injectable aqueous 1. Check to‘see that the caliper is clean. 
solution containing 0.2 ti zinc gluconate 
neutralized to pH 7.0 with r 0.2 ‘&I L-‘&ginine~ 

, 2.. With the dog lying on its back, measure.the .,~ ,.. 

(13.1 mg zinc per milliliter). ’ 
width of each testicle-” by’ ‘placing “the 
testicle inside the two measuring points 

Active Ingredient: 
and then sl.ide the ruler untilit rests,gently 
against the‘testicle. 

I 
.a_. .^ , ̂ __Li. >. “.” ., ._.. I_ _^._ . . . ._ ..)..” .- I.. 

Each mL contains 3. ‘Read the ’ dose corresponding to the 
Zinc as Zinc Gluconate ..,.... I.1 . . . . . . . . . . . . 13.1 mg measurement by noting the position of the 

indicator line on the sliding ruler, If the 

Other Ingredients: ’ 
indicator line exceeds the dosage line, use *, _ I.j_(( /,_ _ ‘>, .x ..^ ,, ../. ../j . ..:.. I __ 

L-Argjni*e I; ,’ _: 34.8 mg 
the next higher dose (SeeDiagram A). 

. . ..“....................i.........*.... 
’ 

i 4. 
Water for Injection 

The testicle is too small for injection if the 
. . . . . . . . . . . . ..<..............*..*a... q.s. indicator line does not fall on or “below the 

WC1 to adjust to pH 7 ’ minimttm position marked on the caliper 
(See Diagram B). 

INDICATIONS 5. The testicle is, too large .for injection if the j I. ‘a”. ~: _ I_ .,., ***,a ,~‘,“, I “. s, 
Neuters&@ Injectable Solution is indicated for 

indicator I’i;i& falls beyond tf-i 8’ ’ ‘. 

chemical steriliiation in 3 to 10 Month ,old male’ ’ 1 position for the 1.0 mL dose marked dn.the _*,, ,... ,, ., ./ ._“““.l.m, ., ._ ., E ., , 
dogs. caliper (See Diagram C?jY “- 

DOSAGE A=-~MltfNltS~TiQ?! _; ” : : 
Food should be withheld for”l‘2 hours prior to 
injection to help prevent vomiting. 

The drug’ is administered asl one injection per 
testicle. Dose is based on testicular width (See’ 
Table 1) and is determined by measuring each. 
testicle at its widest point ‘using” the caliper 
provided. 

, . 

I , f I 
Table 1: IjoSe Correspo $iing 

‘.. 
to .T$kular Wid& Diagram A ‘Diagram B Diagram c 

Range of TesticuIar Width Dose Administered 
(mm) : mL 
IO-12 0.2 
13-15 0.3 
16-18 0.5 
19-21 0.7 
22-24 : 0.8 
25-27 ~ ,I.0 

Injection Procedure: 
1. Chemical restraint should be considered to 

prevent the dog from. moving during 
injection (See Warnings): 

2. Use two syringes--one‘syringe for the dog’s 
right testicle and one syringe for the dog’s 
left testicle. *Each testicle should be injected’ 



4. Use the caliper provided to measure the 
width of each testicle at the widest point 
and determine the dose: for each testicle 
(See Testicular Measurement). 

5. Withdraw into each syringe the correct 
dose of Neutersol@ to be’ injected into each 
testicle according to testicular 
measurement. 

6. Prepare’ the scrotum with an appropriate 
vat Db?*!et:\ ,_ 

disinfectant. Avoid use-1 of alcohol as it 
irritates the scrotal skin of some dogs, 

,e&ms ” 

7. Hold the testicle firmly in one hand(do not I C&&A&I~A~CNS -. 
_ 

squeeze) and use .the other hand’to hold the .” “_._ ._,. . 

syringe filled with the d&e for that testicle. 
Do not use Neutersol” in dogs with: 

Pull the skin tightly -&er each testicle“to 
l Undescended testicles (cryptorchid). 

avoid injection into the scrotal sac or into 
l A disease or malformation of the testicle 

the scrotal skin (SeC’%‘a@iii&). Insert the 
(including fibrosis of the testicles or 
epididymides). 

needle into the dorsal’ cra~~f’@%t%i of the ’ ’ l 
’ testicle beside the caput ‘(head) epididymis 

A history of allergic reaction to any of the 

(See “Diagram D). 
components of the drug. 

5 
8. Inject slowly. Rapid ‘injection may 

l Pre-existing scrotal irritation or dermatitis, 

stimulate contraction of the seminiferous 
tubules and cause drug to leak .Eoni the WmGs .’ 

injection site (See Wiiiiiiirgs). Hu’mk Warnings:,’ Keep ‘this and all- drugs .L _“..“_ ,. . ..- 
9. Do not use. excessive injection pressure to 

out of the reach of children. Not for human 

force the drug into the testicle. If resistance 
use. Wash the skin with soap and water and ” _’ F” flush eyes with’ copious amounts of water rf 

is felt, discontinue ’ the 
inje<&Pn 

immediately. Do not re-inject. ,Neutersol@ 
contact occurs. Flush mouth with water and 

cannot be safely used in this ,dog. 
.drink plenty of’ water if- accidental ‘ingestion 

10. Repeat the procedure for the .remaini,ng 
occurs. Contact a physician in cases of 

testicle. It is recommended as- standard 
accidental, exposure by any route (oral, dermal, 

procedure to inject the left testicle fIrit and 
or injection). 

then the right testicle to $void confiision, ,Ac?flimaI Safety Warnings: -Proper. injection 
and re-injecting the same testicle.. . i techniqke and post ikjectidn care are ..__,. 

yitical to tlie safk us,? of N&te~ol$3. I.. . .., ( L. ._, __** ^^., ,_” ” ‘.Do uot in.~ Neu~~~of~ into thi~~~~~l sac 
tor‘ -&.; ‘sEtiI “edi;‘c‘iet besG#,-ix-&. Aa:;;r;;;;ri. 1, , -, ~ -i&t .,. ., 

f 

~ACwGEl@@$tt ‘ 

with a separate sterile needle. Use a 1 cc U- ” ~ 
100 insulin syringe *iih’z2*d”gau&$ ‘$$Z&-h : 

needle for injection ’ bf I%titk*?&jl@. ’ 
Larger gauge needles. may cause drug to 
leak from the . injection site (See 
Warnings). 

~. 

3. Position the dog so that’ it is lying on its 
back for testicular measurement and 
intratesticular injection ’ 

47 
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Testis injectidn Site 

: 

,, 

. . 
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enzymes, which may result in scrotal ,5. Obtain an accurate . measurement of 
irritation, ‘dermati‘tis; u~lce-~~on--~& n&roxsis. .’ ~ . .ieiiiciii.& . . w;dihs’ by .,.,, *t;sing. the ” kliier 

Chemical restraint should *‘be . used, if provided’ and the dose ’ corresponding to 
necessary, to prevent the dog from moving testicular measurement. Both testicles must 
during the injection. 

.Tb^’ a;6id”,ri-Ggh” ..f, be injected with the’ appropriate dose using 
drug from the injection site use only a 28 the correct procedure in order to minimize > ‘, ,,1 .‘ 
gauge ?&inch needle, ‘i’n&ct slowly and -adverse reactionsand achieve sterility. 
immediately stop the injection if you feel 6. 
resistance. Do not attempt to re-inject 

In dose determination and field studies, the 

Neutersol@ if you feel re&tance to- the’ ’ 
most serious cases of scrotal in-&&n and ,,.“. “. ,~ ,..., _, ,,_..,, I*,hl do. ,_ ..~. ,. I .“%i.W” .I” ,( Ir 

injection. If you suspect that the drug was 
ulceration occurred as a result of improper 

injected improperly into the scrotal sac or 
injection techninllc? nr were ncrcndntrd with 

has contacted the scrotal skinin, the dog should 
the, dog biting 

be closely monitored for up to 7 ‘days ‘post--” 1:’ 
: .after re L . . . . 

injection for local advet%‘r@tion% ’ ‘” “ 
inst.uctiq, ; --- 
should be’ pro! 

‘1-v -. . . -- - ..I.,..-.---- 1.11.. 

or licking the injection site 
Jesse: to the owner Detailed _.,-, ;. i 1. 
)ns on proper care post-injection ,idka ” ‘to,‘~he- ,owner .&‘ihe 

Information Sheet (&). Do not allow does to -bite or lick the scrotum 
after iniectioti. Monitor dogs closely while ” 

attached Chent 

in the veterinary Scility and’ for at least 7 
days following’ release‘ from the veterinary 

! ADVERSE D&ACTIONS 

facility for signs of scrotal inflammation. 

In a ser.& c& w;i~,.~j’&,aogs, .Netitti&i@ 

Leash walk. only and do not allow the 
caused both local adverse reactions at the 
injection ‘site and systemic reactions (See 

scrotum to contact ‘hard, wet surfaces-as’ $S : Table 2). 
may result in irritation, 

._ 
dermatitis, 

ulceration or necrosis. -Distribute the‘client 
Information Sheet to each: client for proper 

Neutersol,@ injection was observed to be _ 
painful ‘in 2.6%of 270 treated dogs. Six dogs 

care post-injection. 
Do not iniect’Neuterso@j more thin onceinto 

vocalized and one dog kicked following 
"injection. 'Apparent saot& p& $o&@~&n, - 

each testicle. ” i' ...' was the most commonly reijoited local ..^^, 7, _, .:,, ., 1 ‘” “/, .,cd-~;~~~.~“:c~~~,,, ‘W k’ *s” .rpi.JYllj<~\~*:’ wz,..*,, .;lj<a,\ I., j”.~ j. ., m^‘e-rx”. .,I,~ , ..” 
; reaction (6.3%);’ ‘most f?equently seen durmg 

PRECAUTIONS 
the 

.~ fifti ., ” ‘i.-i”“,‘i’“~ .,( “.P” _._ two :.1. diii 1. ‘poti~ln~etilon* ” 

1. To avoid irritation to the ‘scrotal -skin, do 
. .;., _A ,, .~ . 

not shave or clip the scrotal hair. Use a 
The most commonly reported systemic 

nonalcoholic dismfectar$ as an aseptic 
reactions to the Net&sol@ injection were 

agent. 
neutrophilia (6;jo,o); vo~l~ing~.(;i:~~~o~‘~~re~ii’ 

2. Use this product only in healthy male dogs 
(4.1%) and lethargy (2.2%)’ These reactions 

following a thorough examination of the 
were typically ‘seen within 7 ~ days” --of the 

scrotum to ensure the scrotum ‘is ‘free of 
injection. However,. vomiting was most 

skin irritation and ufce?a&n and’ that’ “both, 
commonly seen on the day of the injection, 

testicles are. descended and” nuinial “.as 
between 1 minute and 4 hours post-injection. 

determined, by digital palpation by the 
Six of 10 dogs that vomited did so more than 

examining veterinarian. 
once during this periodXV’ithholding 

I.. .,_ ..” ._ I”,. 
food for 

3. The safety and ef$e&iveness of Neutersol@J 
12 hours prior to injection may prevent this 

has not been estaiblished $I dogs fess than ‘3 
Corn occurring: 

Months of age or in dogs greater than 10 
Months of age. 

The most severe reactions occurred when dogs -3 _ ., 

Do not use if the test&ular width is less than 

L bit oi linked the sci;b~m 

4. 

fd*lo;i;;in~ .“i~~~~tion 

10 mm or greater than 27 mm. 
(See Warnings). “These ‘Severe- react&G Were 
seen in < 1% of 270 dogs. One dog was 

/ ’ returned to &clinic on Day’5 for an- ulcerated 
7 



scrotum. The wound healkd tith meai&&.dv r”I-r..,‘“. il ._. -. ~~,.. ~. 

therapy. The second ddg tias~~repoited with a 
owevet; the’ degree of atrophy’. WilI ‘vary 

perforated scrotum and a severe scrotal / 
individually and there may be variability 

infection on Day‘17 pbst-injection. The dog had 

between the *$j ,and dht j&&.-& ‘big--- saiiie,. ‘.” 

licked a . . _ - _ _! dog. This should be considered an expected 
Ind chewed through the scrotum down to. r$ <a - ._- ‘_ :sponse to the injection. 

the testicle. Surgical castration and scrotal 
,.l.t,e:,.. . .._..A ,-A.-*1 4 
au1a11u11 WC1 c ytx 101 IIIGu. 

Table 2: Adverse Reactions j 

: Neutersol@ may not kill sperm present at the 
: time of injection. Therefore, keep treated dogs 
‘away from females in heat for at least 60 days 

Unlike surgical castration, dogs treated with 
Neutersol@ become sterile without removal of 
the testicles and, therefore, testosterone is not 
completely eliminated. Diseases which occur as 
a result of or in conjunction with testosterone. 
hormones (prostatic disease, testicular or. 
perianal tumors) may not be prevented. 

I 
0 

I 

Nr;KUIg 1 0.4% 
Local Reacdoiis 

17 :. [ 6.3% 
3 

, 
1.1% 

and Licking 
1 StieIIink 

2 “’ 0.7% 
2. 0.7% 

I I 

I Irritation ] 2 0.7% I 

As with surgical castration, secondary male 
characteristics (roaming, marking, aggression, 
‘or mounting) may be displayed. 

CLINICAL PFURMA~OLOGY 
I Neuter&@ is a necrotizing agent that has a 
local effect when injected into the testicle. 
Based on histopathology, one or more of the 
following events occur after injection of 
Neutersol@. 
l Atrophy of the testicles, epididymides, 

seminiferous tubules, and prostate ‘gland. 

*Most scrotal pain was .reported onthe firsJ yo’ days after l Scar tissue formation which prevents 
injectioti. 
**Ten d the 12 dogs ~omitcxl witi$n 1 minute and 4. 

movement of sperm ~&orn the seminiferous 

hours after the injection. 
‘. 

1 

To report a suspected adverse reaction, call l- 

tubules to the epididymis. _ _) .~ 
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-_ 
i .’ ;The e ffectiveness of Neuter&l@ ,J&S evaluated 

INFORMATION for O&:X @Z PER&N 
’ in a field studv of 276‘ male dogs of various 

bl reeds. between 3 - 10 Months 07 age. Of the 
270’ dogs that’ started TREATING ANI&XALS : 

Transient testicular ‘swelling ‘is ‘an expected 

the _ study, .22;lr co;;lFiieted 

‘the s@iy to Month 6 and were included in the 
reaction ’ to the injection. Field and dose effectiveness ‘evaluation. ‘Semen analyses’ were ~ \ .’ 
determination data indicate :that+the ~sG#ing ‘- 

.._ >J I, 

begins 24 hour% post-injection and peaks at 48 ‘” $&&J’&& vi 
hours post-injection. By ‘“I‘ Month post- Sperm cawntration: 200-loo0 X 106/ejaculate 

injection, most testicles ~$1 be‘ atrophied. Semen volume: l-40 mLkjaculate 

4 
Spermatozoa motiliTy >7O?? with pqx+ve f-d motiliw 



. 
. 

conducted at 2.6. 
.._ ̂” _. .L.i.‘. ~. -_<s rnbnti 

and 12 Months tx%GiZ~$~;;^ 

evaluation to be considered zi treatment success. lev& similgi ‘to 

2231224 dogs. levels f& ai1 b&‘r 
same range’as,control dogs. 

One treatment failure occtirred in the field 
study. The Month 6 G5meti.ahalysis for one dOg ~ ANIMAL SAFETY 
revealed 100% motility ’ and a sp&ti ’ Twenty-four Beagle dogs were assigtied to 4 
concentration of 162” niillldn:’ TWO ‘ilo@’ t&i .’ 

.._ -~l.l i-;..- 
,” _ll,,_ / ). .--_ ,/ 

were sterile at Month 6 and:, therefore;~&SGiGY”’ 
“‘grotip$ (6 dogs/g+oup) and Were i;ij&ted vvlth 

“‘placebo or 1X, 15X or 2X the t-ecomgnded . _*., ,.,_. 
treatment Successe’S, had sperm at month 12. * ‘dose (volume) of Neuters&B ‘in each t&&ie on 
One dog was azoospetiic it Month 6 &it zit ’ ‘days 0 and, 14. 

_.” _ . / I ~, .-... /), ._., I__‘ .,-. \.,I “,“1 ‘.,pe-*‘-,’ ‘“i”. I 
Tfie folloyng adverse mjectlon 

. 

Month 12 was oligospermic ~1P~million sperti)’ ! site reactions were displayed: mild discotifoit 
with 100% motility. The second dog was wheh sitting ddv after the fir&“ii$&&~~ [i$C. 
oligospermic (10 tiilfitin ipertij WitlK” 50% 
motility at Motith 

..” “___,. 
6, 

._;_,. I, ; ,* . “, 
but at ‘&E&h 12 had a the first injection (1 dok in i 

sperm concentration qf 49 &lf& with. g@% “ .” sw~l~i~$ “! _._ ii 24-48 -hours after the first .qnd 
motility. 

_” ~..,“” “-‘:.*....,:-.“. 
second injections <IT,, 15X, 2X) &x’&ot& ” 
pairi at $4 hours after the second injection 

_. _.. . .,, 1. _, _L,“. .,I~.J~.II-.b.L _. ,. _. .” 
!n a dose determination study, 3F”tiafe Beagle 

/q‘v\ q-L-.&,. __.^_ -- Z--L ---- 1.. ..- -*’ ‘- -‘” ILA~. ~IIGIG was an increase m rests .,, ,I _ ,1(. i.~ . tance to ,, . . . . w. - .I_ dogs, 6 Months of ages ? ,+,ie “-;@;~~-’ GiF ‘. me mJecuon as the volume admitii^&r&d 
Neuterso*@ md’ foiFo.d fbii’ T ‘y6&ii. Te ii;.a6p;~ . increased and as the size arl.cl coqsistency of 

“h‘.... .“) the testicle 
. . )s changed in thee rt group-%&.&is~hk _. 

were treated with a ~l~c&?L Al1 dogs were b ysaywwp _ -,.‘“,, - ~ I, ” “” . ~. 
exposed to untreated f&males, in heat during thk 

r,rst *n,ecti;ii:’ *,-- j ’ 
^,, ,, 1. I first ii h;lonth~. Seven out of;h;.f(j e‘J.zr.z;:;i.ihk ), ./ _” / _,;.. _‘ y I,. 2‘ I ..” ,. ._ 

rith the iemaies’and 100% Six of the dogs developed scrotai ‘KG&G, control group mated M 
of the& m&tin& resulted in”p&@&y. ‘Iti’.ihk 
Neut&oti@tr&ated d&$, Ui, io’4@x mated with a ,a.lr.-u(l. 1 .L 
the females and 0% resulted $I preg&ij. ‘Two .” ,,. l”/ims I I 
Neuter&B-treated’ rn&$ ‘lihe only 1 
males with sperm in the diac~l&‘f?tZi ‘fi 

dermatitis or necrbsis post-Neutersol@ 
injection. Two of these dogs~ developed mild . . . . 
scrotal n-n ltation (1.5X group) or dermatitis- *--.u , . ..*,: ..i ,, 1 i. a,.. _“\.,, 
(2X group) wi& 3 dz$i o”T*fi&t and second 
injectic 

ens, -respectively. -Fb.i”aogs (iq .)&sx ,.. 

i, ..L, _au‘i 1” 
2X) developed nioie s&us scrotal ‘i&Go& .r.. “,._ “a, 

i 

(scrotal derinatitis with ~&.J&K&charge and 
necrosis), including one d@ &at ie$itieci . . 
surgical ca$@op due to necrosis of 

‘Mean serum testosterone leveis,wer& 41 to 52% 

dpprdximately one-half of the scro@ length. 
“,Thege more ‘serious adver>e “reqctioqs were ‘,, ;, i .,. .)_. .< 

lower in the groups treated with ‘N&~rtil@ 
ohsErved fi-om ,24.. ,~oPI-~ ~0 :S’ cJays p&t- 
‘injection~n.z”dogs aficer [he-first injection and , . __ ../I / ^.^ ,, ,. ., ,, .,( _I j 

’ Aspermia = No semen ejaculated ’ 

yin 2 dogs aEer fhi seconds ~~j-tittii’~j:).‘im~K~ie 

3 Azoospexmia = No sperm in the ejacdate 
Jesians .?ww$, in 2 do& that moved din-in@ 

4 Necrospermia = Sperm ‘in thk t-ijic&& iire moi&%hsldead 
Jhe i~jetiti~A ’ ,A 

5 Oiigospermia ‘= sperm &nmhtibn”‘f& .K?~x 106 existing SC: 
(for pwposes of this field study) the injebtic 

rrm:nb.m.r.. . 

mseminated using one of the ‘dog’, 
pregnancy did not restilt. : 

Jll Fz “cedure, 
.Y l a;;$ k$gyr,& ,, 

rota1 skin lesion and 1 dog where 
bn iv& administered despite strong 

I CJIJL+IC;C; CO the injection. Ho&i@ cd&ions 
post-injection (wet, cement llooring) were also 

,’ 

i, y,. 



p*CKAGE jr;j&& 

considered a contributing’ factor in the 
development of the scrotal lesions (See 
Warnings). 

STORAGE: ‘Store at controlled room 
temperature 15-30°C (5.9-8f+F). 

HOW SUPPLJETX Nl%Jl’kRSi Lx.33 
Injection is supplied in 2 ‘mL jsterile vials. 

U.S. Patent Nos. 4,937;234; 5,070,080 

Manufactured by: 
Meridian Medical Technologies, Inc. 
Columbia, MD 21a46 “USA. I 

for: Technology Transf&,Inc.” -’ 
columbia, Mo,.~63so~ D:s.xi ,. _“_ I “, i. .” . _.. / ..,.. 1_ (. . 1 . . “. jj I I. ., .^ 1 ,I^ 

Distributed by: 
Addison Biological Llaboratory, Inc. 
Fayette, MO 65248 USA 

^ 



: Client Inforrpz#iqp.. 3 met*, 
\rlv,lvullced “nii-tur-Saul,“) Injectable’Solution forDogs 
(Zibc gluconatk neutralized by Arginirie)’ I ,/, 

For chemic$i sterilization in 3 to 16 month old male do& “.. . 

This summary contains impo:tiant information about Neutersol@. You should read this 
information before your ‘dog 1s ‘injected.vvit~~~~~~~~l~. This sheet is provided only as a 
summary and does not take &e place of instructioris Etirn yoiir v&erina?iati: TcY&‘.M j;dti 
veterinarian if you do not understand any of this iriformation, if you want to’know hike, or 
have questions about Nei@r$ol@. 

What is Neutersol@? 

Neutersol@ injectable solutiqn-is a prescription prdduct‘ uSCd td sfeiilize male do@ 3 incGtfis‘ - 
to 10 months of age. NetitGJol@ is given as a single injection into each testi&Xhe 
injection should be given 0$?‘6y a’li&nsed Let&ih&iari or &$&son trained iti the proper 
injection technique. * 

What happens after my ddg iS injected w’ith N&tersol@? 

The effectiveness of F?etiter@~ was demon&-at94 in F,fi,elfi study. In this study, 99.6% of 
the 224 dogs injected becam; ster”i~~~$&&&#’ may not kill the sperm present at the time 
of injection in dogs. Theiefote, you shduld keep y&it dog atiay” f&n ‘feti&s in’ Ii&at for at. 
least 60 days after the injectibn. 

^ I 

. 
, . . , ,  . _ , ”  ,_ 

Ut removal of Un$ke~surgical castration, dogs treated witi Neutt&&D’bec~m& sterile tithdl 
the testicles and, therefore,“&&‘rii~l ,a. 
Neuters010 may not prevent @sea! 
disease or testicular or per&@ tw 
not eliminate male behavior spc$ as.roa&ng,7marking, aggressio?, or 

.e h&rnotie, tesfo$er&$, is got @@@letdy e&&at&d. 
se; associ&d w$h m&. h&nones, si.i& as pr&tatic 
mors in dogs. As K&-I surtiCai castiation, P-&i~eiGl@ may 

,mounting ‘in do&. _. 

What to tell/ask your v6ie&Cian-before your dog re&i+ 

l The risks and benefits df using’N&eCci;l@. 
l Any medical pr&le&, or allergies “ifiai ‘your ‘dog- lias now or hai’ p&i&&~ -’ ’ ” ’ ‘. 

experienced in the past: 
l All medications that y&are giving your dog or plan to give your dog, including those 

you c” get withijut’a pi.esGiption. 
. _. I ^I. ._ .,. ., _, . ,~ 

/ 

What are the possible’$@ effects that may o&r in my dog zif&“a N&e~~iil* 
injection? 

NiWersol@ may cause some;side effects. Local and systemic reactions were observed in the 
field, study. 



Local reactions included testicular swelli@ (nGmaj r&&on to t~e:iinjec~~n)~‘p~~‘~,__,_ ‘---, ‘cloas mav 

resist sitting or may sit with both hind legs open), biting and licking at’& icii3yn,~stiiilIing 6f )“, i”^R-_^.” _>, the prepuce and irritation, deqatitis; ulceration, infection, dIyneSs %‘bGi~G~‘cX”G%rotum. . j; 

Systemic reactions included an increase in the white blood cell count, vomiting, anorexia (loss of‘ appetite)j lethaim (tii.&,<ss’&i $.6-.al,attiiAde), ifid.d~;aGheg.-. ‘I* .-. *, “’ 

Most reactions were seen ,tith/n the fir$, 7 days after the injection. ‘*Pain ti‘& nioi &GGrio~i~ $een _ ,,_ ..,, ),“. .: (.._ ,,‘,. 
in the first 2 days. Vomiting was most commonly seen ori the day of the mJectlon (wi$iKl ‘Wtii&,&’ - 
and 4 hours after the injectionj. Y&J should withhold food foi 12 hours prioi t’b%“&&ti to hejlp” 
prevent vomiting. , ../_ _, ‘.. 
Mild, temporary swefling of ?he cubicles ‘is an expk;cted reticti~~ t~‘t~e~~~~~f~;; ‘w~cb.,~~u.wiii .. ‘ 

_“I.. ,_s,... S.~. ,~ 
notice within 2;4‘148: hours qr the i‘njectiori: -Y&ii doi’S &stf&G? may rem&“5 si$#“iy enlarged 
but non-painti for a few mo@is after the injection. 

To report a suspected adve& reaction ‘caIl‘ 1~~7~-~$‘&77~ ^ ‘ -^ “ “‘” 
>,“‘, ,,_. ). ., .” 

_,_ _ ^ n _“_“._ i_. I ,. 

What is proper care po&injebtion?“ .. . -’ ’ ” 

1. Restrict your 
2. Do not allow 
3. Do not allqw your dog tb lay dn hiid i 
4. Do not allow your dog tP lick-oi bite f 

dog‘s exer’?ise to leash walking. 
your dog tp run, jump, orengage in play ac&ity. _ sr v;;~~ “surEicis. . . ., 

he scrotal &%a. r. 

You should contact your ve&inGian ititiGiiat& iPyoU ncit 
licking the scrotal area or if j see any signs of redness, discha 
scrotal area. 

Manufactured by: Meridign Medical Technologies, IK’” : I 
Columb&, MD 21046 U.S.A. ’ 

for: Te&hno!ogy’TrGfer, Inc. , ’ 
Columl&i, ‘MO, 65203 U.S.A. 

Distributed by! 
Addisdi Bi6.togical. Laboii;torl;;‘lnc:’ . --<*, _. _‘ 0 “I ., ..“^.. *, ,11,/ , .j r; ‘en .,.,_ .I ,, .“, 

Favfitt,- ’ MO 65248 U.S.A. 


