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Contains Nonbinding Rhcoktiendaiions 

This guidance represents the Food and Drug Administration’s (PDAk) current thinking on this ” 
topic. It does not create or confer any rights for or on.iny person-and does not operate to bind 
FDA or the public. You ~an‘uskan~alter&tive approach if the approach satisfies, the 
requirements of the applicable statutes ‘and regulations. If you want to discuss aq altq-r&ive 
approach, contact the FDA staff responsible for implementing this guid%e. Ify6<caGot ib&&“&e . 9, _ ‘” ,>. , **&..z<l . . . ..a h..^~_, I. 6 , I**‘ , appropriate FDA staff, call the appropriate number listed on the title page of this guidance. . 1’1 

/ 

I. INTRODUCTICiN 
>. ,) 

” .  i- . .~ , . . ,  , . I  

This guidance is intended to assist manufacturers, wishing to submit new~drug applications 
(NDAs) for pentetate calcium trisodium (Ca-DTPkj and pentetate zinc trisodium (Zn-DTPA) ,s”.‘MI,“... ,^ “Slli_ /^ ,- “. i;hrl:flrs‘ 
drug products for the treatment of patients with known‘or suspected internal contamination with 
plutonium, americium;‘or’cuGum. The Federal l?@istG n&%~announ&g the availability of 
this guidance explains in detail our findings regarding i&f&$ and e%%&ess’&d $,udes a list 
of the literature on which we partially based those findings. 

:. __ ‘. /” 

FDA’s guidance documents, including this guidance, do not establish legally enforceable 
responsibilities. Instead; guidances describe our &u-rent think& gn’x topic and should be 
viewed only as recommendations, unless speciftc’regulatory or statutory requirements are cited. . .,.” . . . . .--a 
The use of the word sho&? in-our guidances, ,meana that, something is suggested or 
recommended, but not required. 1 

II. BACKGROUM’~ . i 
, ,“, _ ,_._ / . ‘ I, _ 

I 

Diethylenetriaminepentaacetate (DTPA) is a ligand that acts as a chelator with a very high 
affinity for certain transurani~~radioa~tive elem,ents. The calcium salt of DTPA is known as 
pentetate calcium trisodium and is referred to‘as Ca-DTPA’ The zinc salt of DTPA is known as II 



/ 

., . ,, 

I_ 1 

Contains  Nonbinding Recommendati’otis ‘ ” “_ , 

pentetate z inc  trisodium and is  referred to as Zn-DTPA. For ‘several d&&es, C&T&4 and’&- 
DTPA have been used invest igationally  to enhance ~~l~~~;;~~i~~.~~~~~~~~~aniurn isotopes “from 
the body by means of ion exchang< Chelation, and~ultimately , excret ion through the urine. j .* ,I’v i”“ae I‘.*** c  “‘l” l<“l, , _(“/ i;ui*i, . _j 
DTPA has a very  high’a&nity  for transuranmm elements. The~cal$m%r z inc  ions  of the %a-” -. *^.,,l ,I, . x  DTPA and Z~IIBTPA drugs are readily  .exch-~~~~~.,,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~, 8 ‘-a ” ” * 

transuranium-DTPA complex  is  rapidly  excreted in-the urine, 
I __,_” .‘< “... 

j ..: 

Ca-DTpA . ,- ~ “;:- _,__=” ,‘“““,‘~.~ u,: ” .L. I 1 .u I ,’ 
and Zn-DTpA in~$t&z le &$&ii so l~tio,i;,ve~~~~~‘~~~~~~~~r investigational new 

drug applications (asp held by ‘ihhe ‘Ks;“iat;bn~~eFi?ti~~ Ass~~s;n~~-~~~te~i~ing .Site 
,j ,e,, .-1,-L, ‘” .I “‘*‘g‘ ~%“_“V i’> .lll_“* . . .,._ “‘.“‘*.“ r q. ., )_ -_I f _; ~-i- ,:; 

(REAC/TS). REACYTS is  part of the Oak  Ridge Assoc iated Umversttres (ORAU). OR&J 
operates the Oak  Ridge Ins titute for S&&e and Education (OI?I‘SI$un%r a ‘%ntr&~ -%th ihe ” .j ;.-_ _*. ^I ._ “. . ..-**I 
Department of Energy. The INDs are for treatm~~~~~~~~~~~~~~~~~~~ resulting from r&l&r 
power or other indus trial acc idents , 

REAC/TS has retained the medi.ca l case reports on 646 patients  treated with C+a-DT’PA and-Z& 
DTPA for radiation contamination during the las t 40 years.’ -To ‘fac ihtatethe development and “,. “6,“. _~..~,, ,I I . I,” . ,“~ * ,.:. _ ‘“;*” %_ ,-k ‘ A.. ‘“y-  ‘;“‘ 
ultimate approval of Ca-DTPA and Z~~~~~‘~~~~“products, we recetved permission to obtain i * .2x ”1.1 ..,. <a‘.” . _.. n.. .” 
and review the medical reports on’ the patients  in the REAC/TS databasel :‘~e’L~!~o,,rev!e.~ed the 

. 
related a+ailable publishes y teriiu-* ^ I ‘” ‘_ -‘* “” -.’ -* 

: _,\ _. .: .1 

After reviewing the REACYTS database and the published literature, he have con&&d that Ca- DPTA. and zn-DTP”$“dFu’i ~~o~~~~~,~~~~~~~~odu~ed ur;der cOnditioiis  i;ec ified ina$$;o;ed 
NDAs, can ,be fdund f6tde.“ic fg ~d”~~~~~~ve’~~;i~~~~t;;lent .&atie;;~;-&ith icngwn & _suspected 

internal contamination with plutonium, americium, or &.n&m to increase the rates of ehmination. ,, ~ .__ 

A. 

An NDA for a Ca-DTPA or Zn-DTPA drug product may be either: 

l 

or 

l 

a 505(b)(2) application, which is  an’“NDAin’% i&‘you rely  forapproval on s tudies  that 
you did not conduct, that were not conducted for you, or for which you do not have a II.“, .“.: right of reference (descr ibed‘ i^n-secV’~- F~-j(b)(~)‘bf the ~~~;;;-j+-+~d; ,jdj--,‘l~$ ‘̂  

Cosmetic  Act (the act) (2’1 I.J .SCY%?(bj(2)J ’ ‘. “’ ” 
/ _ ,e, > ., ,I 

/, ). 

a 505(b)(l) application, an NDA that relies  exc lus ive ly  on ~~~$~~s’~~~~yo;;c’o~~~cteh,. -’ that were,conductea fdi you,‘or ~~~.~~~~~-~.;;;;~~~~~~“i; riii;“t”08^;pp;;~e;;ce (submitted under 

sect ion 505(b)(l) of the act) , . a 

2 
r.-.,_ .-  j ,  ‘, 



Contains Nonbinding RecGi&hdati&s ’ 

_“, ,,_. 
submitted until an NDA is appr&ed; &k prim&$ d&&s %5(b)(l’j‘&d 565(b)(2) apblications 
in this guidance. 

1. Submitting 305(6)(2) Applkbtlbtis 

If you rely on published literature (including the literature we have already reviewed, see the 
Federal Register notice amiou$in$‘the a&ldbifity ‘df’this ~$~ar&)‘~~d dtir e&&ati&of the 
REAUTS data for approval bf your applica&n, your 6JfiA’wili bk’i ??‘&@)(~j a&&‘&&. .’ 

A 505(b)(2) application could be consid&&d’the more direct icdd,*irobably, the quickest ..- .\._ / 
appynach to gaining approval of an NDA for a Ca-DTPKbr” ri: Zn-D~~~~~~~g‘product. A 5o5(b)(2) application’could rely kniP;zf..-.;; TKiy.gfir;hk‘ y&~~;e‘~~~~;t’we have a?ready 
reviewed and our evaluatibn. of the REAc,f.s ,&& for the ;i”;$+;l ~$&wGu~;~~ jy;;~~~roval of 
an NDA (see the Federal Iiegister notice 

,.Ij/l_. .-.._ ,*,,:. ~, 
an?ou~~~~ng tiik-~~a8~~~~~~~~is guidance): If you 

took this approach to approval, you would not need to submit copies or sumn-iaries of the reports ,.( .t:.: --‘\.,*.; &“., b” we have cited* The $-ical section.‘ofj;bur i\ifj~‘wou*d on]y y&-&‘&e $-‘~p;ge;;ygister 
notice and the listed repoi-ts we‘refikd’bn -in‘m~king du;; determination t;f saf;~~jj; a~~““’ -!. 

effectiveness. ,I., 
,I / ., 

2. Submitting 505(b)(I) Applications _ .I 

As mentioned above, you cab also submit 3 S05(b)( 1) application.‘ This type of rjDA relies only 
on studies that you have c&d&ted, ihat were conducte,d for you, or for which you. havb a right of 
reference. These NDAs di;e sometimes calledjtill NL% and are ih& $$k &!~$“plic&ti& m&t 
frequently used to gain approval f& brug products whose active “ingredient is not iri a previously 
approved drug product. 

We recognize the importance of continuing the development of firo&&, &ch & da-D%?k and 
Zn-DTPA drug p;bduct$ to-treat or l&event: radiation-and &he? types bf to&city. We &so ” 
recognize that you might not& able ~~~c&&c~‘d&%&~ g%%n &i&&y s&lies for ca-DTPA -I \ ~l*w.$*>~*r~“~>@,“an, 
and Zn-DTPA becausk it tioula’be u;l~~~icaitdd~i~~~~~~~~xpose healthy l&man volunteers to 
a lethal or permanently dis&iing toxic substance, and new field .jrjal,& study ‘Ca-DTP& and Zn- 
DTPA efficacy after an ac&ider&l &%@$~,e~posure & a transuranium’radioactive element 
might be.infeaGble. We enc&&ge l&%%‘who wish to s~t$@ $05jbj(ljap‘plic&o~s~‘fbr~Ca- 
DTPA and Zn-DTPA drug’p&d&ts to contact us,‘ before starting any &dies, to discus; tiik 
development of data to establish safety and eff&tive&ss. 

” ,__ ,_ .:,..,,“,: ,,_ 
Cor#ent of Nl[iAs fok C@TP&and*Zn-DTPA 

,. . . _, ;I i”’ ’ I _,- ” ,, 
B. L 

, 
NDAs s&mitt&d to the Agency fbr approval must in+$e chemistry, manufadt&&g, and 
controls information. ‘Th+ tiust’~lso contain labeling and ilie ~pprol%& ipate& informaiion. ..I j_ ̂ ‘I - .yy ,, 
These requiremehts are cdntained priharily in 6 314.54. “’ 

1. Chemistry, ManufactuSng, and C@r-01s Infor&ation - 
i 

“/ 



In addition to the clinical data discussed in me,@$e~$~e$&er no&k announcing’the 
availability of this guidance; your NDA’~‘must also in&.tde a compiete chemistry; manufacturing, ., ~.,” _^ and controls section descritjibg ih”;: composi’ii~~; ‘;“-;-f~---;~nd specjfic&& iif tj-eTh^drug”. 

” f‘,;.‘̂ .xllhr.“.~~~,‘~~~ ,? ,.,.. . 
substance and drug product (section 3’%@)(I) of the act and 0 3 14.50). You also must meet all 
other applicable requirements regarding the content of,an.‘?&A (section 3~55(b)(l)&fheaet kd 
5 3 14.50). 

We have prepared draft labeling for 1 g of Ca-DTPA in 5 rnx of sterile‘aqueous solution for 
intravenous or inhalation administration and 1 g ̂ ofZn-DTPA‘in 5 rn?!, of ‘sterile aqueous solution 
for intravenous administration. 

“_ .,^,.l, /a-^_ .y,, .‘, !y’.I 
You ctin use this,labeling’as part of a 505(b)(2) application for 

Ca-DTPA or Zn:DTPA drug pro&&s.’ This draft labeling reflects our donclusion on the “__,, u, .pii,.*~“,i,“i-- yi*,#ib^filL”#,“*-vh~ i’~n,l,irii~.~~~-~~,,-~~~ \4 ._,_ ^~ ..* P”~,“~*,~~~.~~~~~~*:~~~~~ “w: .* 
potential safety and effectiveness ofCa-DTPA and Zn-DTPA drug pro~ducts for treatm’ent of 

“. . ” 
., I I k., . .” ./, _(. 

patients with known or suspected internal contamination with plutonium, americium, or curium, 
to increase the rates of elimination. The draft labeling ‘mayneed to be modified ifyou’submit an .,../ “ _,^ x)e*, 1.-. ,L , ,...,.,. i. LI .,‘.. 
NDA’ for either Ca-DTPA or Zn-DT~~~‘~~~‘~~~~2~~noi an approved NDA for ‘the other DTPA _’ 
drug product, or the other drug product is otherwise unavailable. If you wish to change the ’ 
labeling to include a different or-broader indication-or different dosage,,or.if you wish to make ,,._/..,( ,.., 2. 
any other significant changes to the ~~~~~rab~llins,‘~ou~~~~~~~ijY;~~~e, as part”of your 505(b)(2) 
application, additional literature or other studies to support your requested changes. If you 
submit a 505(b)(l) application for-a C&DTPA or%i-DT’PA chug product,*you may not use the 
draft labeling we have prepared because-it is based onour review of the published literature and l.l.<.l ,. g.* I,^ _( I./,‘~ S.,“i _ the REAC,TS data. ̂  If you s;;bn;ii,~~-~~~~~~~~~~~i~~~~~~~~~~~~~~~~~~ o~~!n~.~TPA, your 

labeling must be based on the data contained in your NDA (section 355@)(l) of the act and 0 
3 14.50). 

must file with your $JDA 
,‘.>.#‘f ~$~~~~~~2i~z~a:: ii _ &:,,. .- ,& ’ 

a complete’patent declaration form (Po?rn l%A 3542a) for each patent ‘% ,,s,*.. *,.m..*;i’- _,,,. ,I .Ap-i? ,-_ ̂ _ ‘. . . .j,;,... .” ,,._ _ I 
that is required to be submitted under section 355(b)(l)(F) of the‘aEi and 93 3 14.50 and 3 14.53. . ..x 
You also must submit an additional patent declaration fo+m, (l&m PDA 3542)’ witlGn”%“‘days ‘of’ 7 _ 
approval of your NDA or, in the case of newly issued patents, within J’~~~~s.oi’iss‘~~~~~~ofhe ,,. _~ /\.,e*.l”_j_ . 
patent (section 355(c)(2j ofthe’aet and $9 314.50 and 3J453); Iryb~~~~‘i~-~~~~~~~d; we ‘. 
will publish the patent inform&on in Appioved Drug Products with %erapeukc Equivalence 
Evaluations (the Orange Book). / 

We publish information regarding patents and exclusivity periods for approved drug products in 
the Orange BOOK. This information is important’if you are considering submitting ANDAs or . I,- . .I ,,; j ,. ( , I “” ._,_ I_ “_^” 1_ j ‘,l .” * . . * .“._ .i 4 -2 ;,*. -/ e.w..; I) _ 
3 See http:/lwww.fda.gov/cde~/dmg/infopage/dtpa/default.h~. .(I., L I : ,.. 

L ;. .,.‘ .,: ‘, * 

4 



s r- _ (, ‘,*,* .,,ji~.i,r (__ *ie’i ,&,“, “,*\x ,,., ;*,\,*l., .>;.J!, .,“, ,/ ii. “<“A., e\- ~~~~“c,a,~---nd”’ .’ z-‘i--:-A~‘.’ ii -’ 
505(b)(2) applications forc”&D’rPA and Zn-DTPA drug products. 

_c ,a ‘;t: .,” :, ” \_ .,-_ 
If a ?rug product listed in the 

Orange Book has listed patents,“& 505(b)(2)~applic&on or ANDA &$&ng to’rely ‘on the 
finding ofsafetjr’or ~ffkc~i;2ne‘~~‘~o~~~at listed drug must contain certifications regarding those _ _/* ,. _. ‘? -.e;. _x -* ;> ..: :-“2 .” ,\ _, 
patents (see 9 314.50(i) for 505(b)(2) ‘@$iC&ns~ and’$‘314.94(a)(12$ for AMAS). ’ ‘“* 

,.“. , ..‘ 
: 

C. Exclusivity 

In addition to the protection provided by patents issued by the U.S. Pat&it and Trademark Office, 
Ca-DTPA and Zn-DTPA ~drug pro&cts’approved by us may be protected from competition by 
periods of mark&ng ox&&ity that are admini%red by us. ‘The act provides for periods of 
marketing exclusivity‘that prevent us from filing’or approving 505(b)(2) applications or A&IDAs 
for drug products that contain the same active moiety4 as certain previously approved drug _, .j y,,.. 
products. The active moietjr’of a ‘Ca-DTPA or Zn-DTI?A~&.ig produ$Gould be the ,, 
diethylenetriaminepe~~~~~te‘~~Tp.~) .&-&.. .i ’ )~/ ~,.+,^r D ._“_ _.,^/,* ,~“.j ,.j*l...o/I”. v.,-,,.* .a . 

The following summaries of marketing exclusivity and orphan drug exclusivity are provided 
solely for the general information of manufa$urers considering submitting an NDA for a Ca- 
DTPA and Zn-DTPA‘ drug pro&t. -They should not“& read ai statements of our general policy 3”. /s 
regarding marketing exclusivity and orphan drug exclusivity. Our Policy can be found“in the 
regulations cited in this guidance. 

I. Five-Year Marketing Exclusivity 
* .t;,;$;, ;:, , ::‘“- ,,sfi,~ .:‘“‘;,?;z,‘ “;% ., :. T,“’ “,: ‘.-: .I’ ̂>” : ‘. :a A 5-year period of marketing ex;lus[ii& Fis --“;d&d ~~.~~ction,S~~~~~~~~~~~) and oy(5>(D)(ii) 

of the act when a sponsor obtains approval of an NDA for which no active moiety-has been . , .,. ,~ , ,. .., .- - ::;“% I, -I: ?x:-;.;;q: $ ;<,>;&;3. , 
previously approved by thk FDA.’ The 5-year period of marketing excluslvlty generaily prohibits I_/jl ,< .a‘- *-* .s#/~“.-,- ” I./ . “.*, . 
us from filing a 505~b)(~)apphcatlon or recelvmg & ANDA for a- drug ‘product&n contains the 
same active moiety as the first drug product containing Ithe active moiety to be approved.5 The L ,, l.~.,, ,,**_“. %,*, ,u I .~ /..sx ;(A* _ 
5-year period of marketing ex&i&%y begins on the approval date ofthe fist NDA approved for , 1 -: ., i i 
a drug product containing the active moiety, Both 505(b)(l) and %S(byQJ apl%catlon~ may be entitled to benefi frotli ‘ys”-yei;r mark~~;tl~g’“excrusivitj;;,‘b;iZ only~-3@(gji2r k~pli,i$-,-~4+ “_i(, ,o I., ,I 1. ” 

ANDAs are blocked by 5-year marketing exclusivity. 

Because we have never approved a drug product that co,ntains,the, DYlL’PA ligand’ as the’&‘ive “ ’ . 
moiety, the first NDA approved that contains the DTPA ligand as the a’$&e moiety will likely .“* /r .., “‘p ., .,, i*__ 1 -e +,I *. sin*i ,7,*&e& ‘L-* - -~‘ j .‘ .-,;ati .“‘Q. zs. i ,A ,“‘+ “‘/z{“rw 
receive 5 years of marketing”excluslvlty. If an NDA contammg the DTPA hgand as the active 
moiety is entitled to 5-year &&isivity, we cannot -file6 a subsequent 505(b)(2) application for a 
Ca-DTPA or Zn-DTPA’drug product for 5 years after the approval date of that NDA. If you I ^” ,_ ,_ ,; c I, ,i I i _I_L”,l _ ;,, _,_ c_ LII(, .,\_/~^ _ :. __*-,_ --. .)i(( _*/” * *I,. ~“‘.,a ~ (“‘“4 I’ C’ ~- “’ ‘. 

4 Active moiety is defined in 21 CFR 3 14. !O(a) as the molecule or ion, excluding those appended portions of the .,__ y .” “w>,*. 
molecule that cause the drug to be anester, salt (includjn’g‘a salt wiih hy&ogen or ~oord~nation‘bonds), or other ^w,,li_ ‘..*“>5*a x.*.,* .1 )I ,,U ,e 
noncovalent derivative (such asa &%pk”x, cil;ei$e, or $%ratej ofthe?6&Cf~e, responsible for the physiological 
or pharmacological action of the drug substance. 

,_ _>. .‘ * 3 ~.~,~*-~*,< .,M.” , _.*,_,/ *.,,,*,>/h_ , ̂  (,...I. I/ .M _ I /“.L..‘.j ,,.. I. _,.,/ XI .#J1 _ / ,l- e-/ * ., 
’ An exception to the 5year period permits’an a@Gdantto sub’mita 505(b)(2) application or ANDA after, 4.years if ,.,&., ._; .r.i~,b~dvy l&p.., --..c.l^iii ..“,“.‘+ ;i,,**.; *-, ,,d_, I “:. 
it contains a certification of invd’idity‘of no&fiingement for a patent hsted for the.approved ‘drug. ” 

6 Our regulations regarding filing an mA and receiving an A&A are found at 21 CFR 3 14IlO 1. ’ 
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C o n ta ins  Nona ind ing’R e ~ o i i z ~ e ~ d ;zi.~  
I, ~  

th e  first N D A : ,fo o r a  ~cg- t iTpA’b ;;; :~ ~ ~ ~ ~ ~ y - - ~ .-duct, $ .ye;i, ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i~ ~ ~ ~ ~ ~ o u l d  
_ _ ._  

proh ib i t  us  f rom’fi l ing your  505(b ) (2 )  a p & c a tio n , n o  m a tte r  h o w  s o o n a fte r  th e  first app rova l  w e  .“l,**ilx _ ,.. z,.> .ll/ -.. I N W . 
rece ived  your  a p p h c a tto n . 

,,_  _ . _  ,~  .._  . 

2 . Th ree -Yea r  Exclusiv i ty  

A  3 -year  pe r i od  o f m a r k e tin g  exclusiv i ty m a y  b e  app l i cab le  to  C a - D T P A .a n d  z n - D T P A  d r u g ’ - - 
p roduc ts s o m e tim e  in  th e  fu ture.  Three-year  m a r k e tin g  exclusiv i ty is p rov ided  by  sect ion 
505(c)(3)(D)( i i i )  a n d  ( j)(S )@ @ j b ‘I? @ $ ~ ” D % g p r o d u c ts w h o s e  act ive m o i e ty is th e  s a m e  
act ive m o i e ty as  th a t in  a  prev ious ly  a P p r o v e d  d r u g  p roduc t a re  e n title d  to  3 -year  exclusiv i ty if a  
n e w  cl in ical  s tudy (o ther  th a n  a  b ioavai lab i l ty  o r  b ioequ iva lenck  study)%  n e e d e d  fo r  the i r  “,_ , _  ,“_ , ,. .I... ,I “_  
approva l .  If a  d r u g  p roduc t‘t,*o r  c h a n g e  to  a  d r u g  p roduc t, is g i ven  3  years  o f exclusivi ty,  ‘tie  a re  
ba r red  fo r  3  years  f rom.app; rbv ing any56S(b ) (2 )  app l ica t ion  o r  A N D A ’ fa t! th e & m e  d r u g  , I;, j, L .,Y ”I*I-.wl_I f I. 
p roduc t, o r  c h a n g e  to  th e  p roduc t,‘th a t ‘G a s  g r a n te d  exclusivi ty.  P a r  e x a m p l e , if a n  apP l i can t  o b ta ins  3  years  a f exclusiv i ty fo r  a ’n e w  d o s a g e  fo &  o f y j *p-A-d;  yspq.q;peyAj t  h -9  h &  “‘_(  

a p p r o v e  a  505(b ) (2 )  app l ica t ion  o r  a n  A N D A  for that  d o s a g e  fo r m  o f C a - D T P A  o i + ‘Zn@ IP & ~ for  .& “-“, */..* ._ _ ,, % A ” ̂. _ I 
3  years.  H o w e v e r , w e  c a n  tipp rove -a  505(b ) (2 )  app l ica t ion  o r a n ’ A N D A  fo r  a n y  prev ious ly  
a p p r o v e d  d o s a g e  fo r m  n o t pro tec ted by  th e  exclusivi ty:  

8  
O u r  regu la t ions  in  9  3  1 4 .1 0 8 ’prov ide  m o r e  d e tai ls  o n  m a r k e tin g  exclusivi ty.  If y o u  a re  in terested in  h o w  m a r k e tin g  exclusiv i ty cou ld  iffect  your ,  m A ‘fdr .p . . jw~+& ,,r< ; D p ? &  y w &  .& L &  ,*- ‘!h ”. ,.%  i i I ,~  

. .“_  * .~ .‘ ,,*,& & ;r d * G d .m ,r V -1  *” : : 
e n c o u r a g e d  to  d iscuss th e  issue wi th th e  C e n ter  f6 r  Drug  E v a l u a tio n  a n d  Resea rch’sDiv is ion o f, 
Med ica l  Im a g i n g  a n d  R a d i o p h a r m a c e u tical D rug  P roducts;  If~ ~ u - ~ ~ ~ i ~ v e y o ~ ‘d r u g ‘proci;ct  is a _  .‘” .. .’ e n title d  to  m a r k e tin g  exclusivi ty;  y o u  m u s t subm i t suppo r tin g  in fo imat ion^ in  your’N D A  
(0  3 1 4 .50(j)) .  ., 

3 . O r p h a n  D rug  Exclusiv i ty  

In  add i tio n  to  3 -  o r  5 -year  m a r k e tin g  exclusivi ty,  o r p h a n  d r u g  exclusiv i ty m a y  app ly  to ’Ca-  j ,~ , ,,., _ , i,II ._ u  ) ._ I 1  .- “,. II ^ I 
D T P A  or  Z n - D T P A  d r u g  p roduc ts a p p r o v e d  fo r  o r p h a n  indicat ions.  ~ ‘C @ a i n i n g  o r p h a n  d r u g  . ,., “> . :. irl 
exclusiv i ty is a  two-step process.’ .The regu la t ions  requ i re  th a t y o u  seek  o r p h a n  d r u g  d e s i g n a tio n  fo r  th e  act ive m o i e ty o fyoi ir‘xitigti~ ~ a ti~ ~ 6 j  ,d &  v . rphan i;;h ;cat i~n’~ ~ ~ ~ ~ ~ ‘j;oi;‘s ~ ~ m i t a n  N D A . 

._ _ ” 1  ,_  _  i( _ :/ 
If w e  ‘d e s i g n a te  th e  d r u g  as  a n  o r p h a n  d r u g  a n d  th e n  a p p r o v e ’ it fo r  th e ’dks igna ted  i n d i & o n , th e  
d r u g  wi l l  rece ive  o r p h a n  d r u g  exclusivi ty.  T h e  issues invo lved  in  d e t& & n ing  wh ich  d r u g  
p roduc ts a re  e n title d  to  o r p h a n  d r u g  exclusiv i ty a n d  wh i chd rug  p roduc ts a re  b locked  by  o r p h a n  I,il.L  I*L?i .‘i i l l di.  ,.a %  ‘X % ‘.~ ,‘,W S &  _  _  ,, _ _  
d r u g  exclusiv i ty a re  desc r ibed  in  ou r  regu la t ions  in  par t’3 1  6 “(2’t ‘? X R  par t  3  16) .  I& S e v e r , w e ‘̂  ‘- 
n o te  th a t o r p h a n  d r u g  exclusiv i ty is fo r  a  7 -year  pe r i od  a n d  c a n  proh ib i t  us  f rom app rov ing  a  
505(b) ( l )  appl icat ion,  a  505(b ) (2 )  app l i ca t i on~~  or  a n ,,A N D A  fo r ~ th e l ~ s + m e  act ive m o i e ty fo r  th e  
s a m e . ind icat ion du r ing  th e ’per ibd’o f exclusivi ty.  Th is~‘dif fers’ f rom 5-year  m a r k e tin g  exclusivi ty,  , .” ,,,,. -.,, ((, *l*_. . _  “,*a  ,*.“*,‘“.” /‘ ,* ,“q ”6 ,*‘ ,.l A1-* l *  *-s., “- 
wh ich  P rohlb l ts  us  f rom f i l ing a  505(b ) (2 )  app l ica t ion  o r  rece iv ing-an  A N D A ; b u t w o u l d  n o t 
proh ib i t  us  f rom fX i~ ‘a ’5~5( l ) ( l )  appl icat ion.  

6  
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Contains Non bitidiiig R~~ohmzendatio~s 

4. Waiver of Exclusivity 
_ .,“-‘x ._;,._ a.; . . . . ?..1..” -‘+ -( 

If you are entitled to any type of exclusivity for a Ca-DTPA or Zrr-DTPA drug product, you may’ 
waive that exclusivity after approval‘of your NDA. Your waiver would allow one or more _. _I , w -.-‘* t<:J& _ &$&“& / &,>~~~ ;n’-. . >; ,j I”,. 
applicants to submit applications for the product. For exampIe ‘ifyouobtam 5-year exclusivity j ,..I ,, L “>,” ^. . _ ,_._. ,. II <G ,” ;,,,/ > .I, ( ..,, ., 1 - . 
with a 505(b)(2) application foi a Ca-DTPA or Zn-DTPA “drug pro&& your “complete waiver of i y v _,,_j..*-lem -,,v.,~*‘ii‘ 2 +~j^“̂ _ ” ., ,.G,, “;‘ ” _.~ i&i I-f <= *es- 
such exclusivity would enable other applicants to immediately s;b;;l~~.‘~~Or(~)~2~2jaappl~~ations and _. 
ANDAs for drug produds containing Ca-DTPA or~Zn&l?%. ’ ” ,_ . . 

We encourage the development of drug productscontaining’Ca-DTP~‘or~‘Zn-D;TPA ‘for the 
,” 

treatment of internal contamination with transuranium elements that, represent ~rn&o6k&ts in ’ 
safety, effectiveness, or convenience. However, your submission of a 505(b)(~)‘Bijpi~~~~~~~‘i;o; ’ .” Sb, .a.,- 1/ 
such an innovative product may be blocked‘by marketing ex&siv& if the exclusivity is not 
waived. If the’innovative product is~clinidally superior to the.previously approved drug product, I, _.“_ I_.. 
its approval might not be blocked by orphan drug ~e&$&vity (see $3 16.3(b)( 13)). Once 
approved, an innovative product may quaiif’y~for 3-year marketing exclusivity. If a subsequent 
drug product represents an innovation that presents a commercial acl$n&%ge over the drug ^..,“.. .,Vl”> 
product that enjoys marketing excfbsivity, it may be possibG to rea&a,n,agr%ement wrth the 
person holding the exclusivity to ai’low marketing of the subsequent drug product. ’ 
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trade. name ] 
Ca-DTPA (pentetate calc ium trisodium injec tion) .- .^ ” 
For Intravenous or Inhalation. Adminis tration 

DESCRIPTION 

Pentetate calc ium trisodium is  the sodium salt of calc ium~diethy lenetriaminepentaacetate. ~The pentetate .:..- 1) L11 calc ium trisodium is  also known as trisodiu. dalc~~~‘diethy len~~~~~~~~~~~~~~c~~~~~ -& is  ieFeerrea 2;i 

as Ca-DTPA. It has a molecular formula of Na$ZaCt4H&& and a mdlec~~~‘wei~ht.of4~~:4 daltons . 
The drug is  supplied as 1 gram in 5 ml of s terile~aqueous ‘solution.“+~[ Iiseii An” .in..c ii.& ‘in’ redie.i&l ” > 

The s tructural formula is  shown below. 

General ,.. 
Ca-DTPA forms s table chelates  with metal ions  by exchanging calc ium for a metal of greater binding capacity . DTP”A. has a ver ir  high gffitiity  forcertain~~~~nsur~~i~~ ragg~ciive”i=^i~--hti -  

(e.g., plutonium, americ ium, cur ium; berkelium and califortiium). The radioac tive chelates  are 
then excreted by glomerular filtration into the urine: -  

_i_ 
, ~ 

Ca-DTPA forms les s  s table chelates  W ith uranium and neptunium in v ivo resulting in the 
deposition of these elements  in tissues inc luding the bone in animal s tudies . Ca-DTPA treatments 
are not expected to be effec tive for ‘uranium and neptunium. “l&% lioac tive iodine is  not bound by ’ 
DTPA. _ 

.- .  __ 

. “,_ x  , :  /  , ,  * * i. _,> . I  I  ^II * 
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Pharmacodynamics 
In a study of rodents after exposure to plutonium, the rate of plutonium elimination’vjas 
measured after treatment with Ca-DTPA and Zn-DTPA given intravenously as a single dose of 10 
to 1,000 pmol/kg (0.54 - 54 x MEID); In this study, when treated Within one hour of’plutonium )” _“il+F-“ba 
exposure, in comparison to Zn-DTPA, treatment with Ca-DTPA resulted,in alidut~a’“~~-fol‘d‘h~~~er rate of urinary chelate elirri.n~tio.*‘” The &-&i-g ‘dapa”iQy of (y”y?fp~i& greatest”;--‘+~d~a&&l) - 

and up to approximately 24 hours after exposure when the radioactive contaminant is ~still 
circulating and readily available for chelation. After-the first dose of”Ca-DTPA, maintenance .“. “*..,“-,c .,., b,,“~r”r~-,.u,l‘,,^** I .‘,~ *+ *jr,* .~-..~~;\i’-~“~~~~~~~,~~~,* -i .*. , 
treatment with either Ca-DTPA or Zn-DTPA.resulted’in sirnrlar rates of radiation ehmmation. 

I ,-,,I. s.... 
. __. ,, I.I .‘ However, at.comparable doses, Ca-DTPA had more toxicity (e.g., more depletion-of trace metals,‘. i 

higher rate of mortality, the presence of kidney and liver vacuolization‘and smaI1 boi;vef 
hemorrhagic lesions). 

,,_ 

Literature and U.S. Registry data indicate that intravenous ~administration of Ca-DTPA forms )_ ’ \-,A.” . “j ;_.., . ‘ ” : a- “..L,,, - 1 _., ,,L “.., ^,~ ~_ *,- ,,w. ~~ I&,* < 
chelates with radiation contaminants foundin the circulations intersti’t~al fluid, $rd‘%%ti&s:“me”n ‘. ’ 
Ca-DTPA is administered by inhalation within 24hours of radiation exposure, it can chelate _ _ <:. -(..,“*~:, *.“d,,-:<li.:1’“2I. ,;, .‘,(\. ,. particulate transuranium elements. Expectoration’of these%“expected”to decrease the amount of -i ‘-” ” 
radiation available for systemic absorption. Administration by.inhalation is associated with 
respiratory adverse events in susceptible patients. The effectiveness ‘of%ielation d&reases”With time after csntamination because the transuranium elements Fecome‘~~~~~~~al~~~~~~‘i2” ..-’ .(* ‘j 

tissues. Chelation treatment ~should be given as soon as possible after’knoivri or suspected 
transuranium element contamination has occurred. (See WARNIN&’ and DOSAGE AND 
ADMINIST&4TION.) 

.” 

Pharmacokinetics 

Plasma retention and urinary-excretion data were obtained in”2”patients’that received 750 k&of 
i4C-DTPA. As shown in figure 1, the radiolabeled DTPA.was rapidiy distributed through the 
extracellular space and was cleared by glomerular filtration. The‘plasma retention up’6 i hours 
post dosing was expressed by the sum of three exponential components w’ith average half-lives of. 
1.4 min, 14.5 min, and 94.4 min. The level,. of activity in the plasmaGas ‘below the‘limit of ; “. “>, Y /,.,,.? 3 ,. ̂ . . . . . detection 24 hrs after injection. During the study, no detectable activity ‘%as exhaled or excreted 
in the feces. By 24 hours, the cumulative urinary excretion was’,more than 99% of injected dose. 

F&we 1: Per&it bf 14C-DTPA Distribution 
. I 

I ~ ,__ 
, ,. . <. 

I 
(1 
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Absorption 
Ca-DTP* is poorly absorbed by the GI tract. In anigaf sttic[i*es, ,aft~~d~~-~~~~~~~~~~~~~~;‘~~~ ‘. ^ -- 

absorption was approximately 5%. .‘ . . ..^ ;-. . ,,,” 
In a U.S. Registry of 18 patients who received a single’inhaled or intravenous dose”of lgrami the 
urine data indicate that the inhaled product was absorbed and resuhedm‘a comparable ’ * e” _ ,,_ ,Il‘r, +.-. elimination of the ra&ologic bontariiinsiEtt. -(ye -&jr of 2 human &‘j’c~~ yy&&---&d..& j 

DTPA with i4C-DTPA by oral inhalation revealed approximately 2b%‘absorption from the lungs. 
Human or animal bioavailability comparisons for Ca-DTPA are‘not av’aiiableafter administG&n~ ” -- 
by inhalation and injection (intravenous, intramuscular or intraperitoneal). (See C!Lifdir~AL 
PHARMACOLOGY, Clinical ‘$i%s.~” - ^ ’ 

1. ., ” _r 

Distribution 

Following intravenous administration, Ca-DTPAis rapidly’di&ibutedthroughout the ’ . .., .s I. _,.. ,I “._ < .,, ,S,,“hCI~., *~ls*l<a 
extracellular fluid space. No ‘significant amountof Ca-DTPA penetrates into”er$hrocjes or ’ 
other cells. No accumulation of Ca-DTPA in specific orgdiis~~as’~~e”~,~~~rvea. ‘Thereis iittik 
or no binding of the chelating agent by the’renal parenchyma.’ .’ 

3 ,- ___ * /I \ x 1 

Metabolism 
Ca-DTPA undergoes a minimal amount of metabolic change in’ the body. ’ -’ ~ ’ 3 
Adverse Metabolic Eflects: Studies in animals and humans &-&cd that Ca.Dl?A binds endogenous metals of the body (i*e*, iinc (z;;T, magni=‘s’ium-@@ a--d‘Gangg;ese “pJ$)l fn‘ an ‘. , 

animal study, high doses of Ca-DTPA led to the ‘I&S of iiik And mGij$i&e’&kii~ fE% ihe 
small intestine, skeleton, pancreas, and testes. Dosing ‘over several ‘days resulted in mobilization 
or binding of endogenous metals ‘in exchange’& ‘calcium anda 

L \%., ,“.~ ll.., * >,. ‘; i /.. i ,<*. ,_ I .*;‘,i”il __,, 4.. ._*, (_ 
consequent impanment of metal- 

7 

controlled or activated systems. The rate‘and&ount of endogenous”r&tal depletion increased 
with split ‘daily dosing and With the’length of treatment: Depletion “of t&se endogenous”me& 
can interfere with necessary mitotic cellular processes.‘ &&longer time periods; depietion~of ” 
zinc due to Ca-DTPA therapy may result in transient inhibition ‘of’a metalloenzyme-‘61 aminolevulinic acid dehydrBse (ALAI[>) &‘$g 61;;&&anil. suIjpr~g~~~.~~~ati;I;oiksis ” ‘. 

Elimination 

by glomerular filtration. Renal rubular excretion has not been:,documented: 
L 

a a~\, I ; ,: In smol, samples 
tested with radioactivity marked chelating agents; only a very small amount of radioactivity ” -’ _ 
(~3%) was detected. 

,,. 1,) _. ,.“. - x_,,I ../ __ 

Renal Impaired and/or Compromised Liver Function Pat&r& / “- _,< _- ,w .,‘..I-‘ _ . _ i .a, 
Adequate and well-controlled pharmacokinetic an;-r-pl;-ai7nacodyna;li.ic.st~diks in‘rcnally impaired _< . -~ and/or hepatically impaired patients were not ide~~jFied”‘in‘i~~‘f~tei;ai~r~.-‘ 

, .,_ * 1 

;, ‘,I, _I. F, 

Page3ofll . 



Both Ca,DTPA and,its radioactive chelates are excreted by glomeh.ilar filtration. bnpaired renal .. 
function may decrease their rates of elimination.’ ’ ’ _ 

Clinical Trials 
Observational data was maintained in a US Registry of patients with radiation contamination 
primarily from acute occupational exposure to plutonium, americium,. and,” curium. ’ ’ 

In 286 patients, bioassays were available to measure urinary radiation elimination after chelation .- . . ,,,>s _,_, _j_^. i .I S.” , / , .,* : j -. 
therapy. Of these 286 patients, only 18 had matched‘pre-and post’chelator urme radiation 
bioassay results available. Seventeen of these patients receivedthe‘first dose’~ofchel’ator as Ca- DTPA 1 gram. Of these, g patietits received the first dbs; as “l g;~sj;;;~~~~i;t~~~~~iY’“~~f . ., * . ,, . ‘. 

(.1.-s,‘+/ /,,., “iill- DTPA and saline) and * ieceiied i ‘gr.‘of Cg~~T~~‘int~~~enously. Trgerie$w!Q;;fo”;x&. 

radioactive elements was,me%ured using the ratio of the urine radioactivity ‘beforetreatment ‘to 
the maximum urine radioactivity after treatment (the excretion enhancement factor, EEFj. As 
shown in Table 1, after one dose, the mean EEF was 25.7. The descriptive results and variability 
for the intravenous, inhaled, and both routes are &iisFdGiid tobe similar.” * ’ . 

Table 1 : Urine Excretion Enhancement Factorof”‘ .’ ‘L” ” 
4 

. 
(e&. 

Transuranium Elements after an Initial‘Dose of CaDTPA ‘* 

Intravenous ) Inhaled 
“Both ” I. ., 

25.9 25.4 
12.5 19.3 

Routes 
25.7 
12.8 

33.8 28.2 30.1 
1.1-396.1 0.5-80.0 0.5-396.1 ,, 

After initial treatment with Ca-DTPA, maintenance treatment %th Z%i-D~A i-gi-ani *&as given 
over a period of days, months or ye&, depending upon the amount of contamination.’ In most 
patients the dosing interval was daily after the initialdose. ‘It decreased” to ~tieekiy~and‘monthly. ” 
Treatment was generally continued until the EEF approached‘1 ; The lo~~est~tres;~ment’ciuration . . . . .” ,. I 
was approximately 4 years. . ,__ ) . I r _. 
Similar incre;ses in urinary radiation.elimiii.kicin.followin~~ch~la~~~~”~d~~~~~~~~i~~~~~~.~~~. (/ r j(l ‘ * 

supported by data from the remaining 268 patients in the UX”Regist~ andfrom the literature. 

; ; ,  I 1 .  “ , ,  . . ,  _. 

INDICATIONS AND U,‘X~~ ’ _I’ ” 
,\ _,. .1 .I 

Ca-DTPA is indicated for treatment of patients with known or suspected internal contamination 
with plutonium, americium, or curium to increase the rates of elimination.~ -’ 

‘_ 
I 1‘ 

CONTRAIl\n>ICA~IO&3- 
., _* 

None known. 
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W ARNINGS 

Ca-DTPA is  associated with depletion of endogenous metals  (e.g., z inc , magries ium,‘mangslr;ese). The I 
magnitude of depletion increases with adminis tration of more than*one‘dose’per day, ‘increasing dose, “1” I ̂ ..._. 2 
and increased treatment duration. O nly  a s ingle initial dose of Ca-DTPA is  recommended The ‘dose ’ 
should not be div ided because it increases the rate of,endogenous  metal depletion, .(see ClXNK’jr; 
PHARMACOLOGY, Pharmacodynamic s , M&&&m). After the’initial dose,%ntlie~ next”day ” 
chelation therapy can continue W ith CA-DTPA. However, it is  preferable to sw itch to Zn43TPA, if available, f*r continued treatment afteFt5e<itiiiix I dijse of ca-uTpAf” “@ ;A& ~~~yfpyy‘/“& .- . . ,,. / 

Ca-DTPA adminis tered by nebulized inhalation may be associated tiith exacerbation, of asthma and . ., ,“_ . j ,. . . . _ i_* anaphylaxis in patients  with a his tory of respiratory disorders. Caution should be exercised when ~ 0 ~IuI/x_* ‘,., l‘l ,_* c  I. -” 

” “; -  -4. 
Ca-DTPA is  adminis tered to decrease internal ~o&&ination~v$lh certain tranaurar@radioactive , _)” )II ,.,; .G * ,+ i .,C’” ,, “, i.7, :-i>+ *” ,&,_ .,.>.l.,T*,,~, *...a ; *, 
isotopes. It does not treat the~domplicatti:ons  of radiation exposure. Patients  contammated with high 

‘ 

levels  of transuranium radioac tive elements  may develop radiation’tox idity  inG luding“bone marroW  ” a” ‘..>.L~,“. . suppression with severe neutropenia and thrombo&ytopenia. Asappropri~te; supportive treatment‘for ’ 
radiation tox ic ity  should be given concomitantly  with Ca-DTPA.. ^ -. ’ ’ 

In radiologic  emergencies , the radionudlide may’not‘be known.’ Ca-DTPA’may not bmd to-all 
.., “.. 

radioac tive elements , Patients  contaminated with unknown or multiple radioac tive elements  may require 
concomitant treatment with other therapies  in addition‘to Ca43TPA (e.g.:potas s ium ?odide a23% i’s s ian 
blue). 

PRECAUTIONS 

G eneral: Metabolic  
Treatment over several days with Ca-DTP’A Could lead to depletion o’f body $ores of’iind; magnesium x  and manganese. Prolonged trealment may result’in de;;i’e‘tidn o&‘i’~coiiiiiti~<i ;nfi~~&-.h’hi‘ . . “. 
necessary for DNA synthesis  and h;eindglbbin pr.dtiLtiG n~~‘~~i.; &g.G ’t”s  ~h‘b~~;a“~~~~~~~~~~~~~o,~ely  

_‘ .1/h”;+ .-tiq ;< .I and, as appropriate, mineral or v itamin plus  mineral ‘supplements  that~&%ain z inc  should be provided. 

Information for Patients  
), ^ L : ,_l . . T‘., “i, i I “’ _., .,‘. 

Radioac tive metals  are known to be excreted in the urine; f&&and breast&ilk. In indiv iduals  ‘” L,‘.. .$ with recent internal contamination with the$e rad;‘o.~~sve,~~~tope‘s , ‘~a-~~~‘~:gt”i;ii~~~~~~~r~~~~s l*. j 

excretion of radioac tiv ity  in the urine (by as much as a fabtor of 1CUover pre-treaiment’levels j. ‘“rll ~“% ,t,ir,% :%“,. (, ‘- i, ,I. 1 ~‘“~-‘-,&x-i *w,.“. x ‘..i6r ,‘ ,a> >.~ ,S?,~ .,~, _. _“/, ,. I This  high concentration may persis t for several days afterC&I~TPA is  given. Appropnate safety 
measures should be taken to minimize radiation exposure to others.‘ $%en ‘possible, a toilet /i <“.‘” yxLm,a .^ should be used ins tead of a urinal, and it shbuld”‘tj;k  ,fl.ifikd several f;.&.g;+#$-~<$e~ SC;;: ;“S@.fii&d;” i I ,~ ’ z  .I 

_ , :i;,&,**-&*<* ‘*&+f>:~<*?.: ;. . urine or feces,‘s~~uld be c lean;e;l;;li;‘~~~p~~~~~~~~~,~~~~~~~-~~~~~~~~~~~ ‘g& hands thoroughly~  j 

If blood or urine comes in contact with c lothing or linens , they  should’be washed s ‘ep&‘teIy~  1 
Patients  should drink  plenty  of fluids  and void frequently , 

“) ,. ,.- -* _,” 
“, . 
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_  _ :  

If p a tie n ts a re  cough ing , any  expec to ran t shou ld  b e  d isposed  o f care fully. S W & % < g  th e  
expkctorant  shou ld  b e  avo ided  if pd$b le . . 

,_ , 

P a r e n ts a n d  ch i ld-care g ivers shou ld  take  e$ i -a  p recau tio n  & I h a tid & g  ihe  t& G , & e 8 , & d - ~  
expec to ran ts o f ped ia tric p a tie n ts, to  a G d ’~ iy & lit ioiG l & x p & u r &  to ‘& % e r & ti;e  care- i i ier  o r  to  
th e  ped ia tric p a tie n t. I 

“. 1  ” ,* 

\ ,’ -  Labo ra t*ry Tes ts . ,*_  ,* _ ,,_ , ...L  . I .( 4  ?  

S e r u m  electrolytes a n d  essen tia l  m e tals shou ld‘b e  Closely  rnon i to red .;lii~ ~ ~ ‘Ca l~~ i i~ - t~ ~ t~  
M inera l  o r  vitam in p lus  m inera l  supp lemen ts th a t con ta in  z inc ‘& o tilci”‘L ie  g iven  as  appropr ia te . 
( S e e  W A R N ING S  a n d  P R E C A U T IO N S .) ’ . 

\,-_ , ~ . ., _ _ , _ ” “” ̂  I 

,. ,_ .. _ ” _-  ‘ 
Drug -Drug  In te rac tions  
A d e q u a te  a n d  wel l -contro l led d rug -d rug  interact ion studies in  h u m & & w e r e  n o t i den tifie d  in  th e  
l i terature. 

._ .. _ . ,, 4 , . . I -  
.” v ‘*‘ _ . 

W h e n  a n  ind iv idual  is & ta m inti ted with m u lt iple rad ioac tivk~ iso~c$es‘;‘& - w h e n  th e  rad ioac tive 
con ta m inan ts a re  u n k n o w n , C a - l Y Q ? A  C a ti b e ’cb-gd in in is tered’wl ih‘b fher ra‘d iopro techn is  ‘(e .g ., 
P russ ian b lue , p o tass ium iodide) .  

Carc inogenes is , M u tagenes is , Im p ~ irm ~ tit 6 f’F ~ ~ tiljity ‘ ’ .” ’ ‘. ” -  ’ 

S tud ies  with C a - D T P A  to  ev t i lua& % -cir iog&esis;  n$agenes is ,‘a tid % n p & m e n t’o f f& & lity have  
n o t b e e n  pe r fo r m e d . 

D a ta  fo r  C a - D T P A  e ffec ts o n  spe rma togenes is  a re  n o t avai lab le.  

The re  a re  n o  h u m a n  p regnancy  o u tcom e  d a ti from  wh ich  to  assess th e  r isk o f Ca-bT fiA  ,._  I.l.‘ .I. I ” ,,.IT .v, 1 ,1 , _  .“’ ” i exposure  o n  fe ta l  d e v e l o p m e n t. C a - D T P A  is be l ieved  to  b & ‘t& & g e m c  based  o n  an ima l  d a ta  a n d  because  che la tio n  a n d ^ d e p l ~ titior i  o f “b ;b ‘dystd; ies s P ’;~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t;;f~ ~ ~ t,~ ~ ~  - & $ $ ? & ‘s.-” -2  Y  

synthesis in  h u m a n s . -; : . M u lt iple doses  o f C G B T P A  cob Id  i-& & ih?n’l $ & $  & k.foF  i& e & e  ., ,L _ . _ \” /, .,” “.i -* )-1, i* .,a*. _ _ \ l.“_ l”*, x L  ., , , , ,* “‘.‘,$  I I 
rep roduc tive o u tcom e . The re fo re , m u lt iple doses  ‘i i iTCa-b’? l ? A  ‘are  n o t r e c o m m e fid e d  1 -n  ‘ . ,,, _ _  “, \ “A  p regnancy . In  cases o f h igh  levels o f rad ia tio n  c o & tii i iation, if ~ ~ - d ~ ~ ~ ‘i‘s’~ ~ ~ B ~ ~ la61e , th e  
te ra togen ic  r isks o f admin is te r ing  m u lt iple doses  o f C a - D T P A  sh&EF l%  G i g & $ 3  @ $ i~ t t% z I’.’ ‘“. -. -’ 
r isks o f ear ly  a n d  late rad i&oY i  tb^xi lc i$:  “-. ’ -” ” 

” .,~ . I. _ , \“,. _ . ./. /I / /^  ._  .,d ” ._  i 

The re  a re  n o  an ima l  o r  h u m a n  d a ta  eva lua tin g  th e  te ra togen ic  e ‘ffec t o f ihe  admin is trat ion o f a  
s ing le  dose  o f C a - D T P A . 

~  + li.* F ..i”~ “I~ C Y r  s* l i i^ l  ,. ‘, 
B a s e d  o n  iti inec’hsln is in o f”& & % , & “~ % % i% d  th a t a  s ing le  dose  o f 

_  

C a - D T P A  is te ra togen ic  in  h tim a n s c a n n o t b e  F led  o u t. The re fo re , & & % e n t ‘& -p regnan t w o m e n  
shou ld  beg in  a n d  th e n  con tin u e  with Z n k D T P A , if avai lab le,  excep t iti’& sis‘o f h igh  & $ r a $ o n  
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contamination. In cases of high radiation contamination, the.‘risk of “immediate and”delayed ” _..I .?,. ,.. -... ̂.” radiation-induced toxicity to 6;jth the mother and the’~~~~~~~~~i~~,~~~~;;~~~~~~~ y&w;;Gti&son to” ” 

the risk of Ca-DTPA toxicity. In these cases, it may be appropriate touse a single dose of Ca- ,v;. M1 ,,._, -*, j “3 ,, ,b,. _r K” -2 **,::ti..*. _ .i /) .\ DTPA with vitamin or mitieral supp^femen(i t’hat’cijntaiii.zi~~~~~;‘~~nl~~al treatment because Ca-‘” __ j “’ 
DTPA is mOre effective than z~~~*pa iii‘ ih-$fiiiisi.24 i;biirs”..ffir ;;6;;‘tGinatz10;* I ‘_ j*. \’ :. j’ “ ,. ‘ 

Ca-DTPA has been shown to be teratogenic and embryo&la1 in mice following five daily injections of 720-2880 “cnm61 CacDTPmg ~i”-S,~iikie~,i~-~i-k~~~~~~~~~~~~~,~~~~~~ ?&e‘of 1 _ , 

gram based on body surface area. @s.AJ ~~~us~~~dose~~~~~~~~~~~“~~~ +&& .df:~i-~atibn~” The.’ 

frequency of gross malformation’(e.g., exencephaly, spina bifida, ana‘dleff’p~ia~~~‘i~~~~~sed~~i’t~ 
dose, with higher susceptibility in early-&dmid gest&oi ~ives&ilj;'&$& (;f~~~*~&j'f&- "' .,i I_ _,, f .-_ _ “,~I_ 
DTPA/kg in mice, approximately equivalent to the recommended daily human dose*(based on BSA) produced no .ha~f~i i=ffec~sr’ sluaiei”‘Gf 2 pi&gtia;ti>~eagies .$m& .daiiy ‘injitr;&-Gf & * 

DTPA at 30 pmol/kg, (approximately half the recommended’daily human dose bazdon.RSA) 
from implantation until parturition’shawed severe teratogenic effects (especially brain damage). 

Nursing Mothers 

Studies to determine if Ca-DTPA is excreted in breast milk. have not been conducted:’ 
*_ I ,,,,,__. “J .: ,; * -,/ .- ~ ,,a.,- 

Radioactive elements are known to be excreted in breast milk. Women with known or suspected ,..:. -;. 7:.:y .““;,- ; 
internal contamination with radioactive i.sotopes should not breast med~‘$hether or not they are ’ __ _, 
receiving chelation therapy. Precautions should be taken 

.,_ “,, ..; ___/lr ),~ .,__ _/ . . ,.“_, .,“.\ ‘̂ “:“?a E ._.,,/ I 
PRECAUTIONS, I..fiirkGff6- f& .p~~i~ti~c) L when discardmg breast milk. 

, _ 
(See (, ” I. I. .* *:!. %-‘̂ ‘-’ 

Pediatric Use 
.__. “.r <^ __” The safety and eff icacy of CalDnA was estihlished in”ihe aa;~.~-.@~~~ti-dn;ana A&&M.as ’ -.. 

. , . .  r’s* i*- -*“.lw~l/l *“:a: j , /  
extrapolated to the pediat.c populatigfi..bn ^the“b;a$i;- af”yhe--;~~-&~)“tJ~j; Ib;fpathophyslolog~~ 

mechanisms. The dose is based on’body siie adjustrnenf~f~r’an”~~~ti;ai;e’lious”dt-ug that isrenally ,i_ 
cleared. 

ADVERSEREACTH3NS .^ . _ 

In the U.S. database, a totalof 646 patients received’at least one dose‘ofeither Ca-DTPA or Zn- * _, ;* .,; _, I, _1 ,. /, .*>- ;sbb, DTPA. *f these, 632 ieceiv&d.cizDT.A* For the 63:! pai~~;;ts’“~~~~~~~~~~,~~~~~~~,:ji~.’ ’ 
patients were dosed by inhalation, ag~,by.intrav~~s;s‘4;~~~~~;~~~~~~~~y~~~~~~~~~~;n~~own 

routes of administration. 

Of the patients that received Ca-DTPA, 393/632’(62%) received one dose. The largest number . 
of dosing treatments for Ca-DTPA was 338. In’tlie literatiirk, prolon~ed~treatment with Ca- DTPA resulted,in d~plet;o;;-~~~~~~:‘~~~~es~~~, &-;;ggy&sfid possibly ~etalloproteinases* 

Overall, the presence or absence of adverse events was recorded in 310/646 patients. Of these 19 
(6.1%) patients reported at ieast one adverse event. The total number of recorded adverse events 
was 20. Of the 20 adverse events; 

..“, ._. 2. 
1;8’a’di;erse~events 

_ ‘“_ “.,,‘*^- _. 
occurred after treatment with Ca-DTPA.- 
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These events inc luded headache, lightheadedness~  chest pain; acute cough or68%&ng, ai’lergic  
reaction, derrnktitis , metallic  tas te, n&sea and diarrhea; injec tion s ite reactions . ’ ’ 

Two indiv iduals  experienced cough and/or wheezing with the nebuhzed inh&fi& ‘bff%~?l3?P;: 

OVERDOSAGh 

O v erdose with Ca-DTPA has not been reported. Based upon the mechanism of action, symptoms 
of endogenous metal depletion may occur. (See CLIN”IC%‘L PrilAX~C~EO~V~- “. ” - Pharmacodynamics, Metabolism, wAm~Gs, and’p~~~~~~~~~~.J~.“,~ .I, “I‘ .&a, 1 k  -- 

The chelating effec t of %a-DTPA is  greatest when the rad~onuelide 1s s till‘c irculatin~‘or is  in ia 91’ % ‘* 1 ‘,~? ,‘ _ “,,< iz ,., _ ;? inters titial fluids . The eff&c jiven+s ‘G f ~~~er~~~~$e~~~~~~~‘~~~~~~~~~~~ll~wlng intemal 

contamination as the radionuc lide becomes sequestered ‘in hverand‘bon~e.’ 
. % *_“. 

, _, _a ̂  . . _,., -I, . I I , * a. ^ . Patients  shouh$ drink  plenty  of fluids  and void frequently  to prom~~~.~~~~~~~~~of‘;~li~i~~~oactive-‘ chelate in the urine and hiniG iz ; radi.~i.n exposure di;edtii to”th.&j.yA&~L~- ‘” :“; 4 *:- -: -,a, _ . ., I . . 

Initial dose ” 

_:.*, ..r ,_,.: L-i, “. ,I’ashi:~‘.3... ** **/_ 1 Y“ . . . L Adults  and adolescents: A s ingle 1 .O  gram loading dose di7~~(a-I)~11~~dmlnlstered mtravenously . . . 

intravenously . The maximum s ingle loa~~ng’~os~-~~~~~~~~.~;iceed 1.0 gram. __ ~ 

Renally impaired patients: No ddse adjustment is needed: ‘H[d;i&ef, ‘in-~~~~ily’cont~~~~d ’ ” ’ * ^ 

patients  dialy s is  may be used to increase the rate of elimination. High effiic ienc y ’high”fKx ’ ’ “~ 
dialy s is  is  recommended. Because dialy s is  fluid will become radioac tive, radiation precautions 
must be taken to protect personnel, other patients , and the general public . 

,,.^,. ,” . . , 

_, _,. .a . . 
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Maintenance Treatment 

After the initial dose, on the next day Clielation’therapy can continue ~%C’~DTPA:“‘~o~ever, ‘*-“ ‘I 
due to safety concerns associated with prolonged Ca-DTPA use,’ it is’preferable to &itdh”to‘%- ’ “’ DTPA, if available, for continued ireattiitil aftetr~~e”iiiit~~~,~~~~~~~~~~~~“‘~~~~~~~~~~~~~“,;.’ ‘_ : 1 

labeling) _ I .; j ,; 

Adults and adolescents: The recommended maintenance dose of CalDTPA is l:O’gi-am on& a 
day administered intravenously. 

, ‘,.( ,.._ _* _... I I 
Pediatrics (less than 12 years of age): The recommended maintenance dose ofea~~~~~;~~n”“~~-~~,” ” ,I< _. 

, rlGb,‘.*~.“. .,” l^_l;.l”‘ ‘I mgncg Once a day administered intravenously. The .%.%iticti a~~~~~~~~~~~~~t~~~~~~e~d l ,. 

gram per day. 
, .”  ,.,, _^ ../. _- i-” > f*,“.pv .‘ , >.I I_ ./. . _, ._ Renally impaired patients: No dose adjustment is needed. EIowever, m heavily contammated ^ -.,- _,l .._**__j I _ \ . .* . . . ,v*. . . , patients dialysis may be used to increase the rate of e~lmlnatlo;i:,~~~:~~~~~~nd~~~~h~l~~~~ -. s . 

dialysis is recommended1 Bedause dialysis’fhtid will become radioactive, radiation precautions 
must be taken to protect personnel, other patients, and the general ptibi~c~ ‘I’ -” 1’ * ,\ . . . .^ ,‘~I ,,_r _” 
Treatment should continue for a mini;rnni “~~~~.~ays’an~~hen tag ~~~i~~~ ‘shOuici be ’ ’ 

reassessed for the amount of residual whole body radioactivity.’ The d%%ion’of treatriient 
after exposure is dictated by the level of contamination and the judgement of the _ .; .‘,_, x .,,, -:, ,;,_, ,;,“i: .,.... r,_ &: ‘) ,h a$*. ~; ,i.. -a.~ .j ,.“>-a,%. --so ,, . ,’ $r 
attending physiiian. Before, during, and after chelation therapy, pertinent measurements 
for radioactivity should be made to help determine tihen to-tei&nate’treatment. - . 

0 / ,/ l.., ,.,., .“, “. I ,“. . Intravenous administration of Ca-DTPA is recommended and shouid‘be used if-the route of 
radioactive contamination is not known or if multiple routes of &n&m&ion are’possible. ‘:;.’ ,“/, :*- .- >..? :“- I : & 
Ca-DTPA solution (l-gram in 5 mL) should be administered eith&%th a slow mtravenous push Over a period of 3-4 minutes or by intravenous infusion &13-d &. r;o;bl~~~~~o~~~~,.‘” ,. ._’ 

Ringers Lactate, or Normal Saline.’ ” * ” ‘- *‘̂  
/,./._. / ,* “.I ‘, “. .,. : .- ‘ 

i ’ _” 
“, 1 ’ . ,( ,, : 

l In patients whose contamination is only by inhalation within the’ preceding 24 hours, Ca- I_ __).~‘ _I .!,’ ?.L.;i,,?, I;“&:& .+ y.d* - ., (,.. 1 _ .,,~.1.& d*ij_./“.. f. 
DTPA can be administered by nebulized inhalation as an alternative route of admmistration: ‘- I T / __. e* :,, ‘9 ..e :_ i IIuIrI Ca-DTPA 1 gram shoul~be .~~uted for nebullzatlon ~~a‘.r:~,~~~~~,~~~~~~~~~~~,~~~ s~~~~~~.~,.““,,,,., %’ 

, j ,“._,x.,e”,l,” I.._I _,,., n._/ . ..~b. .,~, *- After nebuliiation, patients shoiild be encouraged to avoid sw~i:o”ti~~g’~~~-ex~~~~ooiant:’ ’ ‘. 
Some patients experience respiratory adverse events after nebulization (see WARsiJINGS). .‘i 

Parenteral drug products should be inspected visually ‘for particulate matter and’discoloration ‘A, .., . ., <_,A” .-.1 *l,-, ‘x‘. **Y prior to administration, whenever solution and contamer permit. 
..) 1. /.I ;. _ _, ,_,‘__. xI^ _I 

Monitoring 



chemistries, and electrolytes, urinalysis aiidbloodand iir;ne’ratliO;asSay);‘~~~~~~ initia&‘g.- 
treatment. 

Ca-DTPA must-be given with very c.areful monitoring of serum zinc and complete bIood 
counts and, as appropriate, with vitamin or mineral supplements that contain zinc (see wA~IN%s ). 8. ‘.hi. .*,<. :*crr,.,.,,L, _.,,; * _) i ,, _, ,L If %a-lC);T~A ~i,‘~ti~iiilil “ismi~ri~~i~a” 6)~~~~~~~~~~~~~~~~~~~~~nce _. _ _~ 
treatment with intravenous Ca-DTpA ;an‘ continbe” 6ifh.‘qrfg~~i, v”~~g~~al~ dppie&.n~i I I _.,, ,: 

that contain zinc until intravenous Zn-DTPA is available. As soon~as‘Zri?lYTPA is’- / ’ ” 
available, Ca-DTPA should be stopped and chelation should continue ivith intravenous 
Zn-DTPA. 

To establish an elimination curve, a quantitative baseline estimate of the t&i internalized 
. , __. _ 

transuranium element(s) and meaSureS of eli~in’~~iv’& Kf iaisi&.;%-~~y <--~ld*b;e~;-~~;ne’d- 

by appropriate whole-body counting, by bioassay (e.g., biodositi&$j, or”fecal/u-t-ine ‘-” 
sample whenever possible. 

I” .I . . . . . , ,. _“._. , .,. ~. I 
During treatment, the folloinjing infor%ation should be collected: 

j j ” .il ,I. , i_ I I., -, _ _I_ -. , I 
., +\,., ., * _..__ ^L.,_,. ,.‘\ I) _ ,~ _ * j. ..‘~i‘,..~..i 

l Measurements of the radioactivity inblood~urine~ and fecal samples weekly to monitor the ’ -.^^ __ 
transuranium contaminant elimination rate. 

0 Record any adverse events from Ca-DTPA. CBC with differential, Bm,‘setim chetiist;es’ ar;aelectro~~~~,-~~d.~~n”~~~ds :I 1” .‘. ” : ,_, (. . 

measurements should be monitored regularly. If the patient is receiving.more than an initial 
dose of Ca-DTPA, these laboratory tests should be very carefuiii monitoredand thbpatient shouId. be obseived for signs’bf~relB~~d~~~~e d~~~~~~~~~~~,‘.~s~~L~~~~ e*i :,a I -. 

1 2*_ ..wwd,~a..,A~~2 “~b%<,d+i~ **;&-a+ ii .,+&* ,*z*,*, ,,.“~~.~*,,~~“.:.;~..i~/i;I~’ .;:: ‘i>Q ,&&T% .,xX / x :‘. , . ” 
P~R1SiIACOLOi~~~~~~~~~od~arnlcs, i’lhtabobz.) 

1_ .I . : , ” ’ 

HOW SUPPLIED 

Each ampule contains 1.0 gram (2.0 millimoles) of Ca-DTPA in x m’L’of sterile aqueous 
solution. 

^ _ L .2,. To develop long-term response data and information on the risk of developing late malignancy I” 
detailed information on patient treatment should be- provided tothe ‘manufacturer. @&se data ) :,, :,,, ;.~ ., -..^ ,). should include a record of the’radioactive body burden and bioassay results at’defined”time 
intervals, a description of measurement methods to facilitate analysis of data, and ‘adverse events. Contact the .man-;ifac‘turer f;jr more;iKf&.&..&~n *ra3. 1‘ e-- .” .,/ .i -. ~ , “‘_ _* / I 
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(Insert Ntie and contact infkmation) . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . ‘.a’........ - ” 

*,,. ” % ‘1 a_,>‘., ,, _  i. \ 
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Aupust 28 DRAFT ~ “_ 1.1. .“Z :” _. ,, 1, 

[Insert tradeiiank 1 
Zn-DTPA (pentetate zinc trisodium, inject&t) 
For Intravenous Administration 

DESCRIPTION 
. 

Pentetate, zinc trjsodium is the sodium salt of zinc diethylenetriaminepentaacetate. The pentetate zinc -.s.“, cl+.‘4 /. I_ il _“_l”>,.U s*., Maj-???,*l”l/a. .i*“i.,.Lr, ,L. .,,Ul,,,_ ujxIl 
trisodium is also known as trispdium zinc diithylenetriaminepentaacetate and is referred to as Zn-DTPA. 
It has a molecular formula of,~NasZnC&IisNsOi0 and a molecular weight of 522.7 daltons. The drug is 
supplied as 1 grams of complex in 5 ml of sterile aqueous solution. [Insert any inactive inwedients] The 
structural formula is shown below. 

/ .: ;,+” .:,.” )_ . . “̂ / , 

0 

CLINICAL PHARMACOLOGY 

General 

Zn-DTPA forms stable chelates ,with’metal ions. by exchanging zinc for a metal of greater 
binding capacity. DTPA has a very high affinity forcertain transuranium radioactive *elements 
(e.g., plutonium, americium, curium, berkelium and californium). The radioactive chelates are 
then excreted by glomerular filtration into the urine. .” I 1. , ,\ 

_,I ._ ,, 
Zn-DTPA forms less stable chelates with uranium and, neptunium in vivo resulting‘in deposition 
of these elements in tissues,including the bone in animal studies. Zn-DTPA treatments are not 
expected to be effective for. uranium and neptunium. Radioactive iodine is not bound by DTPA. 
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Pharmacodynamics 
In a study of rodents after exposure to plutonium, the rate of plutonium elimination Was 
measured after treatment with Ca3TPA’and Zn-DTPA given intravenously as a single dose of 10 “.~ ,“...< ,. d”+. _.+e.“I .“.” lalXli*,.,Ac.” .,,>- *...““ci..~iirxs, 
to 1,000 prnol/kg (0.54 - 54 x MIID). In this study, when treated within one hour of plutonium 
exposure, in comparison to Zn-DTPA, treatment with Ca-DTPA resulted in about a 1.0~ fold higher 
rate of urinary chelate elimin,ation. The chelating capacity of Ca-DTPA is greatest immediately 
and up to approximately 24 hours after plutonium exposure when the radioisotope is still 
circulating and readily available for chelations Aft&‘&@ first ~~~s~‘~~‘~~~~~~~~,‘mainlenance 
treatment with either Ca-DTPA or Zn,DTPA resulted in similar rates l.“) \ ., ^ . . . . eI. _j* r,.“;re::... “” .*,. .‘lr.<. of radiation elimination. r ,) >Y ,r”:” -“l^“-“zy <I^ , ,a/. 7 q+, . . *se-’ ,. ; (.. 
However, at comparable doses, Zn-DTPA had less toxicity (e.g., less depletion of trace metals, 
lower rate of mortality, the absence of kidney and liver vacuolization, and absence of small bowel 
hemorrhagic lesions). The amount of Zn-DTPA chelation is, dependent’not, only on the 
transuranium element, but also on the chemical and physical characteristics of the transuranium 
compound at the time of Zn-DTPA,,administration. The e~~~ctiveness-of_che!ation decreases with 
time after contamination because,the,transuSanjum.e_;!ements become incorporated into the > “.. I*. </. 1m.11’16L.~.i, . “wr**Tsirl 
tissues. Chelation treatment should begiven as soon as possible afterknown or suspected 
transuranium element contamination jps oy~rqcj. (See WARNINGS and DOSAGE 
ADMINIS’I‘RATION.) ’ 

Pharmacokinetics 
Plasma retention and urinary excretion data were obtained in’2 patients ‘that received 750 mq of 
14C-DTPA. As shown in figure 1, the radiolabeled DTPA was rapidly distributed through the 
extracellular space and was cleared by glomerular filtration. The plasma retention up’ to 7”hours “,_I ,,_ , .,__ 
post dosing was expressed by the sum of three exponential components with average half-lives of 
1.4 min, 14.5 min, and 94.4 min,’ The level of activity in’the plasm”a?vas below the’limit of 
detection 24 hrs after injection, During the study, no detectable activitywas exhaled or excreted 
in the feces. By 24 hours, the cumulative urinary excretion was more than 99% of injected dose. ‘ 

Figure 1: Percent of “C-DTPA.I?istribytjon, 

Absorption 
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Zn-DTPA is poorly absorbed by the GI tract. In animal studies, after oral administration, the 
absorption was approximately 5%. 
Human or animal bioavailability comparisons for Zn:DTPA.are not available after’adrninistration 
by inhalation and injection (intravenous, intramuscular or intraperitoneal). (See CLINICAL 
PHARMACQLOGY, Clinical Triak.) 

Distribution 

Following intravenous admmistration, Zn-DTPA is rapidly distributed’throughout the, 
extracellular fluid space. No’significant amount of Zn-DTPA penetrates into erythrocytes or _ 
other cells., No,accumulation of Zn-DTPA in specific organs has been observed; There is little . _i .* ?.L_ w*.. *, ~ ,“lC. 8s.e .‘ee.i* Yri&.iu;i: r.s...*‘BM.v.i 
or no binding of the chelating agent by the renal parenchyma. 

-. 
Metabolism i, ” ..a\. ,, _ . ‘, 
Zn-DTPA undergoes a minimal amount of metabolic change in the body. 
Adverse Metabolic Eflects: Only a very minor release of acetate groups has been demonstrated 
and splitting of ethylene groups has not been detected. Zn-DTPA results in minimal depletion of 
magnesium and manganese. 
Elimination 

Zn-DTPA is cleared from,,the plasma in the first few hours after dosing through urinary excretion 
by glomerular filtration. penal,tu~ular,,ex~~~~~,~,~.has~,~ot been documented. In stool samples ,,j__ . v,._-i__ “_‘a ,~_* j i,,3*4.““,2-c^““, ^ /, *.> /_,_ ,*-.. . “.\<<Lw a.,>_ *ii> 
tested with radioactivity marked chelating agents, only,a very small amount of radioactivity 
(~3%) was detected. 

Renal Impaired and/or (I’ompromised Liver Fw@@n Pgti&sv _ , 

Adequate and well-controlled pharmacokinetic and pharmacodynamic studies in renally impaired 
and/or hepatically impaired patients were not identified in the’literature, ’ - ~,“““. -.>,A .I/, i’(- #a ./ ,/,_I I_ ,,:<...,. “” ,, ” “.i, __ 
Both Zn-DTPA and its radioactive chelates are excreted by glomerular filtration. Impaired renal 
function may decrease their rates of eliminationj 

Clinical trials 

Observational data was maintained in-a U.S. Registry of patients with radiation contamination 
primarily from acute occupational exposure to plutonium, americium, and curium. ” 
In 286 patients, bioassays were available to measure urinary radiation elimination after chelation 
therapy. Of these 286 patients, only 18 had matched pre- and post-chelator urine bioasstiy results 
available. The majority of these patients received Ca-DTPA as ‘the initial component fotheir i;’ I.. ,. 

-. chelation therapy (see Ca-DTPA labeling). Ca-DTPA ‘was administ~~2d’as’sbbn‘a’s possible after 
internal contamination-with transuranium radionuclides (see Ca-DTPA labei,ng). When multiple I “I_” “, -3 S”,,,” -*. ., .““*a,-) ,,u -x‘,“.ypI as_ ‘:“‘ _,“_ _I. _ll~;__ . . chelator doses were administered over days, the standard of practice was to switch therapy to Zn- . -i “_“. . 
DTPA following an initial dose of Ca-DTPA because after 24 hours follownrg exposure, both 
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., . _..“~, ‘” ! , . . : 

chelators were considered equipotent but An-DTPA was considered less toxic. There is very little _ ,., I.(_“, ,IFI~ I “1*I*i “$ ,,,, l,‘,^l’ +.,‘, >.>‘.@..a ~( .“<G ,. -,., ‘, .” * 
clinical experience with,the administration,of Zn-DTPA as the initial dose of chelation therapy. \ . . . i,“l”s“ *._ ,h ““rts!--i*r*r. ~-~“o.~ Y&L .A., %s a;nA “‘Ayi LL..‘,, L’V A_” bid ;i*xr r&..+i; ,..cy ** 
After initial’treatmem with ca-DTPA, maintenance treatm,ent” \Nas”,continued with daily l-gram r>-, ‘“y .‘: ,‘: I_ .,; ,,’ “/ +:e”,‘--“: ), 
Zn-DTPA doses administered over a period of days, months or years, depending on the extent of’ ,,.. j,/, i_.. _I”~” .>,” WIX 
internal contamination,’ I@st patients were dosed~ daily after the initial dose. Over time the 
dosing interval decreased to weekly and monthly. Treatment was generally continued until the 
E&P [need to definelapproached .i. The longest treatment duration was approximately 4 years. _’ 
Similar increases in urinary radiation elimination were supported by data from the remaining 
patients in the U.S. Registry and from the literature. 

INDICATIONS AND USAG@ 1 _ \,, ‘_ 
I  ,’ (, 

Zn-DTPA is indicated for. treatment of patients with known or suspected internal contamination 
with plutonium, americium, or curium to increase the rate.& eliminati-on. (. . ..- 

CON7%AINDICATIiOi\jS I ,. 

None known. 

WARNINGS 

Treatment with Zn-DTPA may decrease the levels of magnesium and manganese measured in the blood. 
The dose should not be&divided because,it increases the rate of endogenous metal depletion. (see .~, .*.* ,, YS. i e,; *, . ., ,= L, CI . *” < ,I,, , h, Lxtl.._il”-j d, 
CLINICAL PHAJtqCO&QqY, Pharmacodynamics, Metabolism.) i, j _,.. ̂ W^, ._I. .,_ “. _, __( ._ 

Zn-DTPA is administered to decrease inter&contamination with’certam ~ansur~n~~iadidactive ,I,_ -\ ~* ,“...Y,, -r”rri,,rr;*i--,~~~, l*d,.,~l. 2,s.. I* . /,. ‘-3 ,u.“>-*‘.*~,*Yi e1 _ .,., I, ._,h. ..:. I. 
isotopes. It does not treat the complications of radiation exposure. Patients contaminated with high, 
levels of transuranium radioactive elements_m.ay develop radiation toxicity including bone mar-i-o& 
suppression with severe neutropenia and thrombocytopenia. As appropriate, supportive treatment for 
radiation toxicity should be given concomitantly with Zn-DTPA. . “, , ” . 
In radiologic emergencies, the radionuclide may not be known. Zn-DTPA may not bind to all 
radioactive elements. Patients ,contarr&Me,d with unknotin or multiple radioactive elements may require 2, I ,.>A‘“, ..,. A*,” *6.^_1 _,l .LO ,,.“h ,,., y** 
concomitant treatment with other therapies in addition to Zn-DTPA (i.e., potassium iodide, Prussian 
blue). 

PRECAUTIONS 

General: Metabolic 

Treatment over several months ,@th Zn-DTPA could lead to depletion of body stores, of endogenous ? :, /. I i,/ I-x” ” Lid il>*yl&4”i ,d.*sjx:~,* ,Y1 -i ,a 
metals (e.g., magnesium, manganese). These elements, should be monitored. routinely and, if 
appropriate, mineral or vitamin plus ‘mineral supplements that contain zinc should. be provided.’ 
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Information for Patient? 
Radioactive metals are @own to be excreted in the urine, feces, and_breast milk. In individuals C_t ,,._ _>:* .*^_,^>_ ,l*i-l_“, _ 4^“(jl “‘.:\ ,,‘ .:;, .;.I>. 
with recent internal contamination with these radioactiveisotopes, Zn-DTPA treatment increases _ ” L i + ~I*x”e.<+me.4,,, iiiry,+@t*.q#‘ ‘%,‘*L / u*a*,a*, “q#eTp,.rrr: Dora+. i’ 
excretion of radioactivity in the urine (by as much as a factor of ,lQg over pre-treatment levels). 
This high concentration may persist for several days after Zn-DTPA is given.’ Appropriate safety 
measures should be taken to mini&$ze radiation exposure to others. When possible, a toilet I _ ,. I ., .Ol__ Ijs*.e+.- ~,. ., 
should be used instead of a,“urinal, and it should be. flushed several times after each use. -. Spilled +. .~ 4 ~I,_IIX.,*‘“,~ll,._ jw-“-“, S~i”.~ l;_\_“l<. -‘-*l,qhr* .,.. A_ 
urine or feces should,be;&aned, up completely and patients should wash their hands thoroughly. 
If blood or urine comes in cpntact..~~t4l..cloth,ing or linens, they .should be ,washed,sep”~ately. ., _ 

Patients should drink plenty of fluids and void frequently. 
^,’ 

If patients are coughing, any expectorant should be disposed ofcarefully. Swallowing the 
expectorant should-be avoided~if’possi’ble. __ “ “. 

.,.),1.‘” 

Parents and child-care givers should take extra precaution in handling the urine, feces, and 
expectorants of pediatric patients‘to avoid any additional exposure to”the’ei&er the &egiver or I(, ,. .1. l(_I _ * _ _* 
to the pediatric patient. 

Nursing mothers should take extra precaution in disposing of breast milk. (See 
PRECAUTIONS, Nursing Mothers.) 

Laboratory Tests 
Serum electrolytes and essential metals should be closely monitored during Zn-DTPA treatment. 
mineral or vitamin plus mineral supplements that contain zinc should be given as appropriate. (See WARNINGSandPRECA*r~~s.‘) . _. “,,^ .( “._ ,..,(. ,- - 

Drug-Drug Interactions _, __“, 
Adequate and well-controlled drug-drug interaction studies in humans were n,ot identified in. the 
literature. 
When an individual is contaminated with multiple radioactive isotopes, or when the radioactive 
contaminants are ,unknown, Zn-DTPA can be co-administered ~ith~bther radioprotectants (e.g., 
Prussian blue, potassium iodide). 

Carcinogenesis, Mutagenesis, Impairment of Fertility _,,*. .” \ ., ,j, ,. 

Studies with,Zn-D,I’PA, to evaluate carcinogenesis, mutagenesis and impairment of fertility have ._. /. .a~ -+ *u. _c .*jl/l, ,._,~ A-‘., 
not been performed. 

> 
Data for Zn-DTPA effects on spermatogenesis are not available. 

Teratogenic Effects: Pregnancy Category B 
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There are no human pregnancy outcome data from which to, assess,the:risk of Zn-DTPA, , , _ , 
exposure on fetal development. Reproduction studies have.been performed in pregnant mice at 
doses up to 11.5 mmol/kg (3 1 times the recommended daily dose of 1.‘gram based’& body 
surface area (BSA) adjusted dose) and have revealed no evidence ofimpaired fertility or harm to 
the fetus due to ZnDTPA. There, was a”.slight reduction in the average birth weight- Because 
animal reproduction studies -are not al,ways predictive of human response, this drug should be 
used during pregnancy only if clearly needed. However, the risk of toxicity from untreated _ “. I, ~“.^. ., 
transuranium contamination is- expected~tobk’greater than any reproductive risk of treatment with 
Zn-DTPA. . .^ 

Nursing Mothers 

Studies to determine if Zn-DTP4 is>excretedin’breast m&have. not been conducted.,,,~-. . . __ ,_*_._ -ni. ‘., _ .* I _ 

Radioactive elements are known to be excreted in. breast milk. Women with known or suspected , _/ . ,~‘” _,r___““” ,. I( i ,.-.-._ “<X_> ,s ..’ ?““‘<?‘:,.” 
internal contamination with radioactive isotppes should not breast feed;“whether or not-they are 
receiving chelation therapy. Precautions should be taken when discarding breast milk,’ (See 
PRECAUTIONS, Information for Patients.) 

“,. ^_ _. 

Pediatric Use . ., ,. 

The safety and efficacy’of Zn-DTPA was established in the, adult population and effic,acy was 
extrapolated to the pediatric population on the basis of the comparability of pathophysiologic ,v ** .,,_ _. _ */ *_ f ,_“_le >.; . 
mechanisms. The dose is based on body size adjustment for anintravenous drug that is renally 
cleared. 

ADVERSE REACTIONS 

In the U.S. database, a total of 646’patients received at least one d.ose of either Ca-DTPA or m- 
DTPA. Of these, 62 received ZnDTPA. __.. ,,, ,, ‘,l”,,, >I . . _j ., .z 
Of the patients that received Zn-DTPA, 49 /62 (65%) received multiple doses. The largest 
number of dosing treatments for Zn-DTPA was 574 dcoses, delivered,pver%4 years. 

_. ~ (~ / ., . ,. 
Overall, the presence or absence of adverse events \1ras.r~corded,jn,~~.0/646 patients. ‘Of these 19 
(6.1%) patients reported at least one adverse event. The total nu,mber of recorded adverseevents, 
was 20. Of the 20 adverse events, 1 patient treated with Zn-DTPA reported headache, 
lightheadedness, and pelvic pain: 

OVERDOSAGE 
.i,I I_ 

. 
Overdose with Zn-DTPA has not been reported. Based upon the mechanism of action, symptoms 
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of endogenous metal depletion may occur. (See CLINICAL PIL~RIvIACOLOGY, 
Pharmgwodynamics, Metabolislii, WAmNGS’ and PRECA7IJQNS.) 

Treatment sh.ould be started as soon as possible after suspected or known contamination. , ” .m~y ~I ,.,, i.~cr~‘E*,~hi^,~* jl”._ 
However, even when treatment cannot be,,started right away, patients should be given chelation 
treatment as soon as it becomes available, _ Chelation treatment is still effective even after time (.L,, . : , ,,*.:a, .s uc~*~“.,sl .-7<-i,,i “i>- ~“C-PC~.~ *,, g, ,” i’L ,w _wd- ‘i:~,-L li&ii;~~+-.-i2 *.,:,.l,_ ,k,L ._ .A . .,-/ 2. 
has elapsed following exposure.. 

If contamination with isotopes other than plutonium, americium, or curium, or with unknown 
isotopes is suspected, additional therapies may be needed (e.g., Prussian blue, potassium iodide). .,, /,), ,-. I . 

The chelating effect of,Zn-DTPA. is greatest when the radionuclide is still circulating or is in 
interstitial fluids. The. effe+veness,,of chelation decreases with time following internal _ .I ” o+.~*~“aI< -9.w s-a,_ MB. ,a “.&*\~;**-*~$ir.wI ‘r*.Gw:*?e ,*b,s~. r.**, L .( .* 
contamination as the,raZdiopucZ~~~,becpm~~.s~~uestered in liver and bone. 

Patients should drink plenty of fluids and void frequentlyto promote dilution of the radioatitive 
chelate in the urine and minimize radiation exposure directly to the bladder. -, II, . . ,~ x. ,,” ,\ * ” 

Initial dose 

It is preferable to administer Ca-DTPA, if available, as the initial dose during the first 24 hours 
after contamination because ,Ca-D,Tl?A’is ,more effective than Zn-DTPA during this time period. ,,, ,., ” .*__* ,_I ,. .a, ̂. ,I ,il”*~,I/s I._lj ,‘““,“~,‘V”d-,-‘~ IU ?\ ,,,1 I 
After 24 hours Zn-DTPA and Ca-DTPA are equally effective. 

8 1.. ..( I. ., ,” >< _( ., _. _. x ” __ _ _ 
Adults and adolescents: A single’1 .O gram initial dose of Zn-DTPA.administered,intravenously. 

Pediatrics (less than 12 years of age): A single initial dose of 14 mg/kg administered 
intravenously. The maximum single loading dose should not exceed. 1 .O gram. 

Renally impaired patients: No dose adjustment is needed. However, in heavily contaminated 
patients dialysis may be used to increase the rate of elimination. High efficiency high”flux” 
dialysis is recommended. Because dialysis fluid will become radioactive, radiation precautions 
must be taken to protect personnel, other patients, and the general pubiic. 

Maintenance Treatment 

Adults and adolescents: The recommended maintenance dose of Zn-DTPA is 1 .O gram once a ~ . I \ (” a “WI ,.*. .~~ri*.,-Cli..~‘,.3XLl~i;L,,.~,~~.:~, ,A,* “>.i I’i-*-.r- 
day administered intravenously. ” 

Pediatrics (less than 12 years of age): The recommended:maintenance’ doseof ZnlDT&A is 14 \ 
mg/kg once a day administered intravenously. The‘majrimum‘daily dose should not exceed 1 .O ,., ., i “” . ( i ,- -_ id “.i’ 1 “rri,:,. ,, 
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gram per day. 

Renally impaired patients: No dose adjustment is needed. However, in heavily contaminated 
patients, dialysis may be used to increase the ,~ate.o~~~~im~~~~i.~~~.‘,.~gh efficiency high’ flux . ,, “_. .~ ;. .” 
dialysis is recommended. Becau~~~ia1j;~~~~~id”wiIl~becom.e radioactive, radiation precautions 
must be taken to protect personnel, other patients, and the general public. 

Treatment should contin,ue” for.a ~mimmum of 30 days and then the patient-shoull be_ *_” .., ‘+-;,*l;..:rr a+.; 
reassessed for the amount of~resjdualwhole body radioactivity. The duration of treatment “’ ’ 
after exposure is dictated by the level of contamination and the judgement of the 
attending physician. Before, during, and after chelation therapy, pertinent measurements _ 
for radioactivity should be made to help determine whento~terminate treatment.‘ ‘̂ j 

Method of Administration ., ” _. 

The intravenous route is”reco>m~mended. Zn-DTPA solution (l-gram in 5 mL) should be _,’ si -se, (“.I,, -2 .1,“,,“1. ,, >., .‘-.,&x #.‘k*.*~, *~ 
administered either with a slow intravenous.push over a period of 3-4 minutes or by intravenous 
infusion diluted in 100-250 mL of DsW, Ringers Lactate, or Normal Saline. 

Parenteral drug products should be inspected visually for particulate matter and discoloration 
prior to administration; whenever solution and container permit. 

Monitoring 

When possible, obtain baseline bfoo,d and urine, samples (CBC with differential, BUN, serum (. , ( A. ,..*+..,, .L *) . . f. ,.%“,~ (_., ., 
chemistries, and electrolytes, urinalysis andblood and urine radioassay) before mitiatmg 
treatment. 

To establish an elimination curve,’ a quantitative baseline- estimate of the total intema@ed 
transuranium element(s) and measures of elimination. of radioactivity should be obtained by 
appropriate whole-body counting, by bioassay (e.g., biodosimetry), or fecal/urine sample 
whenever possible. 

During treatment, the following information should be collected: 
l Me-asurements of. the radioactivity in blood, urine, and fecal samples weekly to monitor the 

transuranium contaminant elimination rate. ’ ., 

l Record any adverse events from Zn-DTPA. 
l CBC with differential, BUN, serum chemistries and electrolytes, and urinalysis 

measurements should be monitored,regularly. (See CLINICAL PR[ARMAcOLOGY, 
Pharmacodynamics, Metabolism .) 

HOW SUPPLIED 

Each ampule contains l- gram (2.0 millimoles) of Zn-DTPA in X mL &sterile aqueous ., ., . . 

Page 8 of 9 
_ 



solution. 

Storage 

Store at XX-XXX! (YY-YYP) [‘See USP Controlled Room Temperature]. Protect from light. .“, , se ._,3 I 

To develop long-term response data and information “on the. risk of developing‘ late malignancy, 
detailed information on patient treatment should be provided ‘to the ma.nufacturer. These data 
should include a record of the radioactive body burden and bioassay results at defined time I ) “.‘- ‘:““, --.~ 
intervals, a description of measurement methods to facilitate inalysis ofdata, and ‘adverse events. 

Questions regarding the use of Zn-DTPA for the treatment, ,of-cp~t~~~natip~,,~~~i,th~h transuranium ,*. *“ili**lirXr ,...,/,A %1,1,? _.jl ,.... _a _* 
elements may be referred to: / 

(Insert Name and contact information) . . . . . . . . . . ..*.......................*..... ^ .,-, ,. . . I ” ,.,,,, al #.k ,, .,A>:, ‘y. .“y$~<.-b..~ . . ,* ,I , ,_’ . . “‘.. ._,) ., . 
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