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Background to the Hearhvater Research Project 
The UF L-S.4ID S.4DC Hean\vater Research Project \\as initiated in I'IS.' nirh the ai;: of 

development of improied niethods for the diagnosis and conrrol o i  hean\\arer The Pro~ec: \\ 2s 
funded by L-S.11D through CS.4ID Zimh~b\ve (lc1S5-9)). L.S.4ID \\'ashinston I ikiS'?-+c>~ xi 
L-S-AID RCS.4 ( 1996-2i102). The Project established a niodcm heart\\ ater i e s e x ~ h  i.+or~:>? ::. 
Zimbabne uhich soon sained international stature. onl! IL? he closed in 21~t112 d m  to :A? ?>::r:c~l 
upheavals in Zinibab\ve. Ho\ve\er, prior T O  the lahoraton's slos:~re. ~ ! ic  Pro.ici~ 2e\ e:Ly?d 
several rechnologies for control ofheart\\arer including a diagnostic USA! \\hich \\as ii<e:iscd r i .  
IDEXX of the United States, an inactivated vaccine. a recombinan! \-accine and a tick deco? 
system for control of the tick \esters oihsan\\ater. 

Establishment of the GD.4 Project - .  Follo\ving the closure of the laboraton in Zirnhah\\r.. i t  \ \as decided to tr;.?s:ei i::e 
. , hean\rarsr rssearch laboratory and some ofits  personnel ro South .1inca so that :\\o 0 :  ;:x 

Projecr's technologies (the inactivated hean\vatcr \accine and the tick deco! I m d  a third 
rschnology de5eloped at [he Universir of Florida ior rick coiitro! ithe .4pp!iGa!<.r' 5:::- 

r~ledicating applicator) could be cornrnercial:zcd for sale 111 souttieni -4frica ~ l d  hehonJ 
Commercialization ofthsse technologies ionncd the basis ior the Heart\\ ztcr Con:ro: GD.4 
Projscr \\hich began in Octobcr 211112 and ended in  \larch 20115 This G D 4  Prl\ie:: h d  ;i%-.l.l ..A.b 

partners: the University of Florida as the technical panner. Inten et 1ntema11o:iai the pn\3:e- 
sector panner and US.4ID the iunding partner. The L'niversity of Florida held :he L-S .z?d 
i o r e ig  patents on the three technolo~ies and. tlirougli se\eral of 11s eniployces \\ ho in\ c n t d  the 
technologies. had the technical knon -how. Inten-et Internarion~l \ \as selscted s {hi. pn\  x e -  
sector partner primarily for four re~sons :  ( I  ) i r  1s rhe larsest nianiiiasturer o i l a r s e -min i i  
\accines in the norid; ( 2 )  i r  has a v s n  acti\e subsidian. Inten et South so in;^. ::I SJ-:!. . A : : 1 ~ i .  
( 3 )  it has sxcel!erit f~cilities for trials o i \ ~ c c i i ~ ~ s  arid tick-co:i~rol de\ ;cc< :n SL>":!, ..I<::L. 2::; 

(1) it is currenrly in~olved  in lieart\\atr.r contr~3l rhrough salcs i > f ~ i s  .i:.!ri;;Cci d:::a:::~:k:: 2::C 

;inii~raz. Progress with conini~rcl.ilizil~ion O:S.IC:I of tile Llucr iccimoiogla u iii iomi tiis b a j i ~  
for this final report. 

Commercialization of the Inactivated l iear twater  Vaccine 

The first \-accine trial was conducred at the Intenet Research Fami in \fa;cime iron: 
J m u a n  to June 2003. The objecrive of the  trial \\as to definc an optimal \aiiinztii.:, rcg;::er. 
based on use of Inten-et adjuvants; t \ \o  Irirenet adjuvants (saponin and G S E I  \\ere u j d .  
together with three anrigen doses I lOug. SOUS and 150ug) and t ~ o  dosins reginxns ( rhr~:  
vaccinations at four-\veekl\ inten 31s or [\so \accinatioiis four \\ ccks apan I The tnai uiiliied ,hi 
cattle divided randomly into six groups. \virh a11 animals recci\ in? a Ierli~l !iefiu~:e: i tai le: ;g~ - ~, follo\ving \.accinztion. \\'hilt the sun i i a l  mrs :n tile control groiip \r as on!! if".?. i t  \ \as 4;- t ~ v , >  

in the four treatment yroups. with the best pr~3tcction pro\ i ~ l e~ !  h! the \ 3Ci!l?:  \r !rh J GSE 
adjuvanr and 50ug of antigen ~ i v e n  I\\ ice four \reeks apart. I t  \\ as coric1udi.d from ihij ma1 151: 
G S E  was a promising adiuvant ior use in cattle. 



The second vaccine trial was conJucteJ at the Intenet Research F m i  in \ la ie iux ir .  

early 2004. The objective of the tnal \\as to deremiine the ettic3iy of the G S E  adju5~7:  :I! 
sheep. The trial utilized SO sheep divided randomly into four groups: the rhrec tredtn?en: p u p 5  
received vaccine fomiulations conta~ninc ditfirent doses oiantigen ( 2 5 u g .  5l:lpg .u?d I ' U ' L ~ I  :: 

G S E  adjuvant t\vice four weeks apan. hercas thc negatr\e control k ~ o u p  reie:\ ed r.a \ a::;-;. 
.-\I1 S O  animals recei\ ed 3 lethal heanlvater challenz? fc>llo\\ 111: \ accinatlan .\I!  i x:;!:;!ct . . sheep. irrespective of anrigen dose. and the control un\ accinrited cheep ics;\,.nLi.d s:x:::.xl! :o 
tick challenge, sustaining similar hish levels of niorhidir! and niort~llr!. 11 \ \as co~icluded I ~ J :  

the Internet GhZ adjuvant, while efficacious in cattle (see trial ! above). did not \\orit similarly 
in sheep in the inactivated heart\\ ;lrer vaccine. 

The third \accine trial \\as conducted at the lnten-et Research F m i  in \ I31 t Ix? .  s:s::ig 
in July 2004. The objective o f the  trial \ \as to test other lnten or adju\;in:s in the \x::zr.. r.~r:c:: 
a Quil .-\ GSE conibination and Quil .A alone. \vith the Seppic aJiu\anr 1fonr~mdi.  lS-\I~:l as :+.c 
positive control. Before initiation of the GD.4 Project. \ \e  had found S l o n r ~ ~ : d e  IS.\!':! :a $2 

best adju\ant a\ailable for the inacti\ated heanwater vaccine Thc t r~al  U I I I I Z L ~  bb <!icep \$h:ck. 
folio\\ ing vaccination, were subiected to lethal hem\\ater  c l i ~ l l e r i ~ e .  Thc s u n  I \  al rate ir, :he 
unvaccinated control sheep \\as l S a u .  in thr. Quil .4 adjuvant croup A!".. 112 tht  Quil .-\ G S E  
adjuvant g o u p  -OOa,  a i d  in the comparable \lontanide IS.450 ad.iu\ant group 9!" r  I t  \\& 

concluded that the Slontanide IS.A50 adjuvant. which \ve had identified b! :he Hean\\a!er 
Research Project in the late 1990s. was supenor to any Inicnct ad.iu\ants for use ir, rhc 
inactisated hearnvater vaccine. a conclujion \\ ith \\ hlch Intenet concurred 

, . The founh vaccine trial \ \as conducted at the 11>rc.net Research Fun:  : r .  \ l i . i ' . ~ c .  
sraning in October 2liil-l. Thc ohiectivc of the  tnal \v;lj to rcsr :hi. e:ii:ac! oi:hc GSE-  
ndjuvanted vaccine in cntt!e against field challenge at the sprc:1:,c rcjuest o<ln:sr\-et. fhre; 
groups o f  15 cattle were used in the trial, one inoculated with GNE-adjuvanted vaccine, one 
inoculated with Montanide ISAjO-adjuvanted vaccine. and one unvaccinated. The trial was 
conducted by intervet over our objections since the challenge by exposure to all ricks and 
thus all tickborne diseases, making interpretation ofdata diflicuit. In an)- e\enr. h e  Slontanide 
IS.450 vaccine protected 67% of the cattle \\bile the GNE vaccine protected less than 5000. again 
demonstrating the superiority of the Seppic adjuvant over the Lnten-el adjuvant 

The tiAh vaccine trial was conducted in the Eastern Caps regton of South ..\fnca in early 
2005. The objective of the trial \\-as to tesr the efficac) o f the  lrfontanide lS.450-ad:~\ anted 
vaccine in Angora goats. Unfonunatsly, the he~r t \ \a tcr  challense in the Eastern Caps. \\hich had 
been so setere in 1999. was too poor to proiicie 3ny nicaningfiil data irom the rnal u hiih has just 
been concluded. 



Licensine o f  the \.accine Technolozv 
Intervet s i g e d  an option agreement for the inactivated hemuatcr  \ 3cc1ne i n  .Aut-.ust 2f'*a1 

and only last December rene\\ed the option agreement to 1 September 20115 Ho\\ e\ er. 3; 3 

meeting in Johannesburs ~ i t h  the L'niversity of Florida and USAID RCS.4 on '1 S l s c h  :i:~:". 

Inten st stunned us \\ ith the unexpected announcement that i t  i\ JS rio longer interested in 

conimercializarion of the vaccine. \Vith only 22 da!s left hefore the Pro!ect ended. ui' 
- .  

immediatel) looked for alternative \ accine ~nanuiacturers. Fortunatel! 1% e ha\ e iJen!::ix J 

South .\frican company \\ith great interest in the vaccine. T h ~ r  conlpan! I S  Ondersti.pLwr. 
Biological Products. the current manufacturer of the 11\e liem\\;ltcr \ accir:;. .\I [hi' !!:?I: of 
writing of this report, the Knivers~t! 0iFlori~1a a id  Oriderstepoon Biologic~l Pridu:tj \\ere 
negotiating potential temis of a license agreement for cornn~ercialiration of the inact~vated 
hearnvater \.accine. 

Constraints E \~enenced  with Intcrvet 
It is worth noting some of the difficulties that the L-nivcrsity o iF lonJ3  e\per.er,:c;! 

\\orkin: with Intervet on cornrnsrcial developriient of the inacti\ated hemua:e: \a<;:;.- s:r.:e 
they might assist other projects in development of public pn\atc-sector colIahmtlor. T3c 
primary problem related to rnanagemmt of [he i~itemarional conipmy 1nti.n et Iritcr;l3tior.a: - .  Ei en though the Kniversit? of Florida was \vork~ng \\ 1111 Inten 21 South .4irica. ~ l l  n;si?.lir.gi;i 
decisions had to be endorsed by Intervet lntemational in The Xethsriands \\hich oficn took 
months to accomplish. Funhemiore. Intcrvet lntcmational controllsd access to the Inten et 
Research Farm in >falelane. and \vs could only conduct r ials there i r  hen the ; ; l ~ i l i t ! i . j  ucre zo: 
required for experiments by Intervet Lntemational. This nieant that rhere \\ere tinics \\ hen \\: 
had to wait many months before \ \ e  could stan a ne\v trial. FlnalI>.  ticr re \ \as no ua! to 
detemiine the true interest ofIntcni.1 in the ~ a c i n e  as can be seen h! 11s renenal of xi o;liioi. 
agreement for the vaccine only a fen  months before i t  decided to ternlinatr coil~t*,r~tion cn 
commercialization of the vaccine. 

Commercialization of the Tick Decoy Technology 

The first trial was conducted at the Internet Reseach Farm in %falelane horn March to 
June 2003 using tick deco)s fabricated at the Univsrsitx o f  Florida. The objective o f  the trial was 
to identify the best intenet acaricide for use in the decoy%. The trial included four groups o f  fib-e 
cattle ~vi th  one a negative control p u p  \\pithout any decoys, one a treatment group with deco>s 
containins the acaricide anlitraz. one a trtatliient group with decoys containing the acancide 
deltamethrin and one a treatment _ p u p  u.ith decoys containing both acaricides. All 15 animals 
in the three treatment groups received one ear decoy and one tail decoy. After decoy attachment. 
all 20 cattle were released into tick-infested pastures. Tick counts were made on  each animal 
before decoy attachment and thereafter at tveekly intervals for 14 weeks. All groups had high 
mean counts ranging from 552-626 adult ticks at the start o f the  trial. The ticks were primarily 
the bro\vn ear tick Rhiprcephal~rs upper~dic~rl~~rrr?;~ ( 3  primary vector o f  Easr Coast fever) and the 
bont tick .-lnibIi.onrnra hehraerrrrr (the vector ofhsart\vafer). The tick counts on the cattle in the 



negati\ 2 control goup  continue to be so high that thest animals had to he treated \\ ith acmi i i e  
on days 0. 11. 36 and SJ of the trial to prevent psmiansnt lick damage. In conIrast.  he mcm 1;ci - - 
counts on the animals with decoys declined to reach thsir lo\\est \slues by day  here 
\vas an average of 1 tick per animal on those \ t ~ t i i  delt~rnetlir~n deco!j. 211 t ~ ~ k j  per aii~nial on 
those with amirrar decoys and 21 ticks per anlnial on those uith mi i t ru  di.ltmierhnn decc7!s I r  
\vas concluded from this trial that delta~iiethri~i \\as the acaricide oichoice for use ;n ti;< ::;i 
decoys. 

The second trial \\as conducted in .\lalelaiie irom Januan to \larch 21:KU ro Ce!i.nii:n;.. 2: 

Internet's request, the importance of the .-lmblron~ma tick pheromones and the necessity oi the 
tail decoy for successful tick control using the decoy technology. Decoys were fabricated at the 
University of Florida for the trial which included four groups o i  five catrlr: a g o u p  \\ih h t h  ear 
and tail decoys containin$ both pheromone and deltmethrin acancide. a group \ + i ~ h  t ~ t h  ear mC 
tail decoys containins only deltanisthrin acaricide. a group with only car 132s containing 'kith 
pheromone and deltamethnn acariside. and a negative control group \\ ~rhout an! de;o).s The .- trial showed conclusi\~el~~ that hoth pheromone and tall dcc<>ys \\ere neccssq  for et:?c~:\ i. t:;i 
control 

Licensinc of the Tick Decov Technolozv 
In lisht ofthe two posiii\e trials. the L-nltersit! oiFlonda Office oiTechnolog! 

Licensing initiated discussions with lntcn-er reslirding a license ;Igreenienr ior thc t ~ i k  dci,~! 
technology. Surprisingly, Initnet decline to proceed \\ ith comniers~al~zation o i ~ i ~ ; .  txknolcg! 
Consequently. the L'ni\crsit of Florida sssrched ior an alteni3t1\e I ~ c c n j ~ ~  and hcnd or;< 
Insect Science. a company based in Tzaneen. South Africa. \\hlch spcc~al~res in n ider ing  
en~ironrnentally sound and etTsctive means of insect control i ~ i c l u d ~ n ~  use oipheromones .A: 
the tinis of uriting of this rspon. the L-niiers~ty oiFlorida and lnscct Sc~ence \rere nsgo::L::r.g 
tsrnis o i a  license ageenlent for conirnerciali7.1lic.n oirhe rick dcro! teciitiol~rg! 

Commercialization of the .4ppliGatorb Technolo@ 

Prototype AppliGatorsc, self-medicating applicators designed at the University of  Florida 
for tick control on wild animals, \\-ere manufactured in h e  United States for the Universit?-of 
Florida by Acme Plastics of New Jersey and shipped to South Africa The trial was conducted at 
Slauricedale Game Ranch in Malelane from June to October 2003 with the objective of 
evaluation of the durability of AppliGator' under extreme conditions. The ApptiGatorsC \\.ere 
anached to the lips of the troughs from which African buffdoes (Svncerur e r r )  were feed~ng. 
allowing the AppliGatont to be exposed multiple times daily to the pressures of feeding 
buffaloes weighing up to 2,000 lbs each. .4Rer 17 weeks, the AppliGatonC which had been 
primed with amitraz for mite control were still functioning well. demonstrating an outstanding 
durability for the detice. 



Licensing of the .AooliGatora Technolorv 
Inten-et agreed that the trial denionstrated rha~ the .AppIiGatorsf \$AS read! io; 

con~mercial producrion. .After lengthy ncyoriations. Intc.net Inti.rnat~onal signcil a l i~ense  
agrsemi.nt on 14 Februan 2005 lo market the .4ppliGatorJ tcchn~log! for iantrai a:'ricks in 
.Africa. .At the time of \\riling o i th i s  report. Intenet indicated that 11 h o p d  ro launch I:.:? 
.\ppliGatora technology in South .Africa in late 2ilOi. 

Surnrnan of .ichievements of the CD.4 Project 
1 .  Inactivated H e a n ~ ~ a t e r  l ' x c i n e :  Sesotiations undcnt 3) \\ iih Ondi.rs:cpwrr B!aloc::a! 

Products of South .-\irica ior rn:.rketins oi th is  \accinc In .Afric~. 
2. Tick Decov Technoloov: Segotiations undenvay \v~lh lnsecr Science of S o u h  Africa for 

marketing of this  tick control rcchnoloyy in .-\fr~cd. 
3. .A~oliGator' techno la'^^: Teci11101og~ Iiccn~cd lo Intenet 1n:crnaiional in F e b m q  2m5 

ior control oii icks in .-\liii3. 


