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UNITED STATES PATENT AND TRADEMARK OFFICE

———————

BEFORE THE PATENT TRIAL AND APPEAL BOARD

———————

ETON PHARMACEUTICALS, INC.,

Petitioner

v. 

EXELA PHARMA SCIENCES, LLC,

Patent Owner

———————

U.S. PATENT NO. 10,583,155
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1. My name is Madan Chilakuri.  I am over 21 years of age.  I submit

this declaration on behalf of Eton Pharmaceuticals, Inc. (hereinafter “Eton”) in 

connection with the above-captioned matter. I am not being compensated for this 

Declaration or for the time spent in preparing it.

2. Based on my personal knowledge, I am informed and understand that

the facts stated in this Declaration are true.

3. I hold a M.S. and R.Ph. in State of Wisconsin and am currently

President at Pharma Regulatory Consultants LLC (“PRC”).  I have been employed 

by PRC since May 2017.

4. In the May-July 2017 time frame, PRC was engaged in providing

consulting work to Eton.  As part of that engagement, on July 11, 2017, I 

electronically submitted a Freedom of Information Act (“FOIA”) request to the 

Federal Drug Administration (“FDA”) for the Approval History for New Drug 

Application (NDA) 019523. A true and correct screen shot copy of that request is 

attached as Exhibit A.

5. On July 12, 2017, I received an electronic confirmation of my request

from FDA.  A true and correct copy of that confirmation is attached as Exhibit B.

6. Prior to or on July 28, 2017, I received a copy of the Approval History

for NDA 019523 from the FDA via mail on a CD.  A true and correct copy of the 

CD is attached as Exhibit C and a true and correct copy of the Approval History 
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for NDA 019523 that was contained on the CD is attached as Exhibit D. 

7. On July 28, 2017, I sent via email a copy of the above-mentioned

Approval History for NDA 019523 to Eton.  A true and correct copy of my email 

communication and the Approval History for NDA 019523 attachment is attached 

as Exhibit E.

8. I hereby declare under penalty of perjury under the laws of the United

States of America that the foregoing is true and correct, and that all statements 

made of my own knowledge are true and that all statements made on information 

and belief are believed to be true. I understand that willful false statements are 

punishable by fine or imprisonment or both. See 18 U.S.C. § 1001.

Date: 06-04 2020 Respectfully submitted,

Madan Chilakuri
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7/11/2017 FDA FOIA Request Confirmation 

US. Food and Drug Administration 

FOIA Request Confirmation 

Confirmation Number: FDA 1736172 

Requester: 
General 

Description of 
Requester: Commercial user 

Max Amount Willing to $500 00 
Pay: " 

Organization 

Organization Name: Pharma Regulatory Consultants LLC 

Primary Phone: : 0°:~ 756" Other Phone: Email: mc@pharmaregllc.com I 
Maili '!_g Address Billing Address 

Address 1 : 2829 Glenarye Dr Address 1: 2829 Glenarye Dr 
Address 2: Address 2: 

City: Lindenhurst City: Lindenhurst 
State: IL State: IL 

Zip Code: 60046 Zip Code: 60046 ,__ __ ......__ ________________ _, 

L 

Details 

Requester Name: Approval History for New Drug Application (NDA) 019523 

Requester File#: -----------~ Request Letter: 
Requested Date From: Requested Date To: 

Subject of Request: 

Waiver of Fees 

Justification: 

Dear sir/madam, We are requesting approval history of Cystelne 
Hydrochloride, NDA # 019523, sponsor Hospira, Inc. We request Information 

Expedited Processing 

Reason: 

L Justification: 

Print Create Another Request Close 

• ,.. 

Within one business day of the submission of your on line request, you will receive by electronic mail an FOIA Control 
Number. If you need to communicate with FDA regarding your request, please refer to this Control Number. Requests 
received after 4:00 P.M. E.S.T. will be considered to have been received on the following business day. 

If your informational needs change, and you need to cancel your request, please contact the Division of Freedom of 
Information by telephone, mail, or fax. Please include your control number in the correspondence. For contact 
information, please see FDA's FOIA page. 

https://www.accessdata.fda.gov/scripts/foi/FOI Request/process _request.cfm 1/1 
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i’i11l’201? FDA FOIA Request Confirmation

mU.S. Food and Drug Administration

FOIA Request Confirmation

Confirmation Number: FDA1736172

Requester:
General

Description of
Requester:

Max Amount Willing to
Pay:

Commercial user

$500.00

Organization  

organization Name: Fluorine Regulatory Consultants LLB
ZOT-YSB-
 

  

Primary Phone: 4085 Other Phone: Email: mnflpharmaregllomom

‘Mainfitédr‘egs ' _ Biilirtg Address _
Address 1: 2329 Blenarye or Address 1: 2829 Glenarye or
Address 2: Address 2:

City: Llndenhurot City: Lindenhorst
State: IL State: IL

Zip Code: 60046 Zip Code: sum

Details

Remaster Name: approval I-Ils'bory for New Drug Application (NBA) 019523
Requester File #z Request Letter.

Requested Date From: Requested Date To:

Dear elrimadam, We are reqoeetlng approval hlstery of Cysteine

SubJECl Of REQUEST; Hydrochlerlde, NBA # 019523. sponsor Hospital. Inc. We request Information v
Waiver of Fees

Justificalion:

Expedited Processing
Reason:

Justification:

Print Create Another Reguest Close
 

Within one business day of the submission of your onllne request. you will receive by electronic mail an FOIA Control
Number. If you need to communicate with FDA regarding your request. please refer to this Control Number. Requests
received alter 4:00 PM. E.S.T. wiil be considered to have been received on the following business day.

if your informational needs change. and you need to cancel your request. please contact the Division of Freedom of
Information by telephone. mail. or fax. Please include your control number in the correspondence. For contact
information. please see FDA's FOIA gage.

httpswwwweooessdate.fde.goviscriptsifoilFOIRequesiiprocess_request.cfm 1l‘1
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.-..... i . ._ 
\ ~ ~ U.S. FOOD & DRUG 
~'l--- D ADMINISTRATION 

Jul}' 12, 2017 

In Response Refer to File: 2017-6052 

Madan Ch'! k . R Pl Ph I a un M.S., . 1. 

28
1

9
rma Regulatory Consultants LLC 

. Glenarye D 
Linde h r. 

n urst, lL 60046 

Dear Requester . 
This is in res?onse to your Freedom oflnformatio~ Act request dated July 12, 2017, in whi_ch y~u requeSted a copy of 
the approval information for Cysteine Hydrochloride, NDA 19523. Your request was received m the Center for Drug 
Evaluation and Research on July 12, 2017. 

The releasable documents are enclosed. Portions of the documents are exempt from disclosure under FOIA. Please see 
http://www.fda.gov/Regulatorylnformation/FOl/ucm390370.htm for a complete list ofFOIA exemptions. 

The following charges may be included in a monthly invoice: 

Reproduction: $0.00 Search: $11.50 Review: $0.00 Other: $1.00 (CD) TOTAL: $12.50 

The above total m~y not reflect final charges for this request.~ · 

PLEASE DO NOT SEND PAYMENT UNLESS YOU RECEIVE AN INVOICE FOR THE TOT AL 
MONTHLY FEE. 

This concludes the response for the Center for Drug Evaluation and Research. lfwe can be of further assistance to 
you, please do not hesitate to contact Cynthia Durant at 301-796-3501. 

G d 
Dlgltally signed by Guruprasad S. Udapf 

LI r LI p r a s a ~N: c=US, o=U.S. Government 
ou=HHS, ou=FOA, ou=People, 

5. U d a PI. -. S· .0.9.2342,19200300.100,1.l,:200068060 
8, cn=Guruprasad S. Udapl -S 
Date: 2017.07.12 11:42:17 -04'00' 

Sincerely, 

Guruprasad S. Udapi 
Lead Regulatory Counsel 
Division of Information Disclosure Policy 
Office of Regulatory Policy 
Center for Drug Evaluation and Research 

You have the right to appeal this determination. By filing an appeal, you preserve your rights under FOIA and give the 
agency a chance to review and reconsider your request and the agency's decision. 
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Your 
apPea1 must be mailed within 90 days from the date of this response, to: 

Ms. Catherine Teti 
Deputy Agency ChiefFOIA Officer 
U.S. Department of Health and Hunian Services 
Office of the Assistant Secretary for Public Affairs 
Room 729H 
200 Independence A venue SW 
Washington, DC 20201 

Please clearly mark both the envelope and your letter "Freedom oflnfonnation Act Appeal." 

You may also contact the FDA FOIA Public Liaison for assistance at: 

FDA FOlA Liaison 
Office of the Executive Secretariat 
5630 Fishers Lane Room 1050 
Rockville, MD 20857 
E-mail: FDAFOIA@fda.hhs.gov 

ff you are unable to resolve your FOIA dispute through our FOIA Public Liaison, the Office of Government 
lnfonnation Services (OGIS), the Federal FOIA Ombudsman's office, offers mediation services to help resolve 
disputes between FOIA reql!esters ~nd F~deral agencies. The contact information for OGIS is: 

Enclosure: NOA 19523 

Office of Government lnfonnation Services 
National Archives and Records Administration 
860 I Adelphi Road - OGIS 
College Park, MD 20740-6001 
Telephone: 202-741-5770 
Toll-Free: J-877-684-6448 
E-mail: ogis@nara.gov 
Fax: 202-741-5769 
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-

l~\ 

lf.i'o1Y1tl"'IJIII, Tnc. 
' ~11 •!arbor 1ay Park-way 
~1a'lllda, r.A ?4501 

~ttent1on ~ ~on111 ~.Leonardi, D"•~• 

".ent lt111en: 

~eference is ..,1d1 to your new dl"'U<J 1p1,He1t1011 dated ".ugust ll"J. l 1W5, 
sub:,;i1tte~ pursuant tl> stct1011 505{b) uf the Federal Food', ' !)ru.,~· ·1nf 
Cos•Uc tic t for 7 .25" Cyste1nt '-l~rochlor1dt In,1~ct1r>n, 'l~P. 

·11 • lso acknol:t'l edge ,.ece1 pt of your ••n11!1!nt dated Septtt11ber U. HCJ'>, 

·,e t,ave cor.i;,iete".I the ,.evi&'lf of t'lh 1ppl 1cat1on and !\ave coi,clu-1ed t'1at 
adequate 1nfor'!lllt1on has bMtl presented ta dr10nstrate that t~e ".lrug fs 
uft and ai'fecthe f!>r utt as r4coatndtd 1n the f'1nal p,-1nte!1 hbeHn~, 
dated ~ctober 7, 1996. ~ceordf~gly, the cpp11cat1on 1s 1ppr-ov1d, 
effective on th4t 11tt of t~1s lett,,., 

Plt1s1 su~•1t one •rktt pactage of ttwt dNg when 1v1111bl1. 

·-re re!llhd you. that you 11111st COt!lli:,l y .-1 t~ the requ1rt111tn ts ut t'c,rth unr1er 
21 c" 314,an and 314,ql for 1ft 1ppro,ed MOA. 

.a. P !> R OV .a.t. 

S1~cerely yiours, 

Patr1c11 ~. ~ussell . ~.,. 
011"9ctor 
!lhh1on o' ~ur']1ca1-'lental 

!lrug Products 
?fffce of Drug ~•stare~ arp,j 1e~1~w 
Center for ~rugs ,~1 110,~gics 

7 
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· .. ,;, : _...__..:...;.._ __ _ 
Rev. 1017/86, NOA 19~523 
7.25t Cysteine HCl 

PACKAGE INSERT 

excessive heat. It ,, recommendltd 
tl'lat the product be stontd at room 
temperature (2S°C); however, brief 
expoaure up to 40°C doee not 
adversely affect tile product. Solution 
11\,11 l'lu been frozen rnua1 not be 
useo. 

NOC 0601-0473-10 
(Mar 1986) 

Ot>irttx,111<1~ 

KabMtrum, Inc. ~~ 
Alaf-. CAloi6Q1 :JSA 

APPROVED -·~---~-?. ------

__ j 
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fl-'- Rev. 10!?K86. NBA 19-523
7.25% Cysteine HCI

PACKAGE INSERT

«mam nut It I. «mm-Hm
I'm Iho mean on. now at room
"WWW. {25°C}: mm. hrm
upmar- up to 40-0 do“ not
amuuly am the product. Solwan
than has been Irwin must not Inwoo.

uoc Demands
(MMINE

Hm'm '%%>
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~ev. 10/7/86, NOA 19-523 
7.251 Cysteine HCl 

INOICA TIONS ANO USAGE 
7 .25% Cysterne Hydrochloride 

Injection, USP is indicate<! for use as 
an additive to em1no acids solutions 10 
moNlt nutritional requirements of 
newborn rnfents requ1ring tatal 
parenteral nutrition (TP N) and of adult 
and pediatric patients w ith severe l iver 
diHase who may have Impaired enty• 
malic processes and require, TPN . It 
ccn als,, be add9d to a.mi~o acids 
solutio~s to provide a more complete 
profile of amino acids for protein 
synthesis , 

CONTRAINDICATIONS 
Due to the acidity of the solution. 

7.25% Cysteine Hydrochloride 
Injection, USP should not be given b') 
direct injection into a peripheral vein 
because phlebitis may result. 

WARNINGS AND PflECAUT1ONS 
7.25% Cysteine Hydrochloride 

Injection, USP is a hypertonic solution 
and sho~l1 be administered only as ll 

component ol a,, admlK\ure ot 
parenteral nut,lenls . It is c,nly to be 
admlnislered intravenously. 

Pr-a,iancy category C 
Animal reproduction .studies have not 

~n conducted l/llith 7 .25% Cysteina 
Hydrochloride Injection . USP. It is also 
n-0t krlOl/lln whether 7.25% Cysteine 
Hydrochloride lnjtction, USP can 
cause fetal harm when adminI$tered to 
a pregnant woman or can atleci 
reproduction capacity. 7 .25% Cysteine 
Hydrochloride Injection , USP should 
be grven 10 a pregnant woman only ii 
clear1y needed. 

ADVERSE REACTIONS 
No ad~erse :aactlons to Cysteine 

Hydrochloride Injection have bean 
reported at the recommendlld dosage 
levels. 

2 

PACKAGE INSERT 

DOSAGE ANO ADIIINISTRA TIOl'I 
For addition to amino acids solut ions 

intended for use In newborn infants. ,t 
Is recommended that 7 25% Cysteine 
Hydrocnlo11de lnIection, USP be eddad 
to the amino ac,ds solution to provide 
cyste,ne at appro~imately 1 .5% ol the 
total amino acid~ being supplied. 
Hence , an ,nhmt receiving an, no acids 
solutions at 2.5 g/kg/day should be 
p1ovided 37 5 mg/kg / day of cysteine 
or 0 .75 ml/kg /day of 7.25% Cysteine 
Hydrochloride Injection. USP. An in• 
rant receiving 3.0 glkgldey ol amino 
acids snould be provided 
0.9 ml/kg/day of 7.25% Cysteine 
Hydrochl~ride l,1)ection, USP. 

For addit;c.,n to am;no acids solutions 
that are intended for use in adults , a 
dosage of 5 mQ or cysteine per gram 
of amlnu acids can be us&d. ror 
e•ample: 6 ml. of 7.25% Cysteine 
Hydrochloric;:., Injection, USP added to 
500 ml of Nov,mine~ 11.4% Am;no 
Acids lnjaclion will provide a final con­
centration of 60 mg cyste;ne/ 100 ml 
of amino acids aotu1ion . 

These amino acit:is admixtures 
should th~-~ be aseptically dilute.:! 
with apr-,rop·Ia1e caloric substrates 
calculateo to supply the patient wI1h 
adequate energy. The admixture 
shOuld be refrigerated until ready for 
use and used within 24 hours ol thil 
lime of mixing. 

Parentera! drug products should 1>11 
inspectod v1~ually for per1icula1e mat• 
tar and d iscoloration prior 10 admlnis­
Iratio11, whenever solution and con• 
tainer permit. 

HOW SUPPLIED 
7.25% Cystelne Hydrochloride 

Injection, USP (0 ,5 g cysteine) is 
supplied in a 1 0 ml additive syringe, 

Exposure of pharmace:;tical products 
to heat shot.Id be minimized. Avoid 

3 

- ------------------·--~ 
t 
I 

4.c.-1 

APPROVED -· _ .'.? - ----
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I?l=.'\r. 10/‘N85, NDR 19-523 . ..-.r.i'.;":
3' .251. Cysteine HCI

INDICIYIONS MID USAGE
? 25% Cysteine Hydrochloride

Intention. USP rs indicated for use asan additive to ammo ecrds saluliens to
meet nutritional requuemente of
newborn intents requiring rarer
perenlerei nutrition (TPNJ and 01 adult
and pediatric pmients with severe liver
disease who may have impaired only
rustic processes and require TPN. II
can also be added to emit-.0 sends
solution to provide s more compiele
profile of amino acids tor protein
synthesis.
CONTRAINDICATIONS

Due to tire ncidihr oi the wimion.
7.25% Cysteine Hydrochloride
tniection. USP shouhd not be given or
direct inieclien into I peripheral vein
because omeoitrs may result.
"All!“ AND PHECIUTIONS

125% Maine Hydrochloride
Injection. USP is s hypertonic solution
and should be ednliriistered oniy as n
ooh-pom o! M “mixture at
perenterel Mrients. It is only to be
administered intravenously.
PW Ono-gory 6

Animal reproduction e1udiee have not
been conducted with 7.25% Cysteine
Hydrochloride Injection. USP. It is am
not known whether 125% Cysteine
Hydrochloride Inlettion. USP cancause letel hern-i when administered to
e pregnant women or can street
reproduction capacity. 125% Cysteine
Hydrochloride lnlection. USP should
be given to e pregnent women only it
clearly needed.
ADVERSE REACTIONS

No adverse reactions to Cysteine
Hydrochloride injection have been
reported at the rsconmendud dosagelevels.

PICKAGE INSERT

DOSAGE All) ”NUTRITION
For addition to amino sends soiutions

inrended for use In newborn intents it
IS recommended lhel ‘3 25% Cysteine
Hydromloride Inner-on. USP be added
to the ammo lords ”lunch to ptemde
cysteine st epordxlmelely 1 5% oi the
total emino said: being supplied.
Hence. an intent receiving ammo ends
solutions at 2.5 gtirgtday should be
provided 3? 5 mgrkgi‘dsy of cysteine
or 0.75 rriLrligrdey or 125% Cysteine
Hydrochloride Injechorl. USP. an in-
tent recerrrlng 3.0 grkgrdey of mind
was shuuld be provided
0.9 nurtures)! or 125% Cysteine
Hydrochloride ingestion. USP.For sddrl-‘on lo amino acids solutions
lhet are intended for use in adults. a
dosage ol 5 mg of cmeine per gram
oi srninu acids can he used. For
example; 0 rnL of "2.25% Cysteine
Hydrochloride injection. USP edded lo
500 rnL of Novemme‘ 111% amino
Acids lnieolior-r ill" provide e line! eon.
common or 30 mg cysteinerloo I'nLof ammo acids solution.

These ammo acids admixtures
should then be aseptically diluted
with appropriate oeldric substreles
calculated to supply the other" arm
Idequete energy. The admixture
should be refrigerated until teddy lor
use and used within 24 hours oi the
tune at mixing.

Perenreret drug products shouid De
inspected visually tor perhaulete mat-
ter and discoloration prior to edmrnis-
Irefion. whenever solution end con-
teiner perrml.

Ill-OW SUWLiED
125% Cysteine Hydrochloride

injection. USP {0.5 g cysteine] is
supplied ”1 e 10 rnL additive syringe.

Exposure oi phermeceutlcel products
to nest should be minimized. Avoid

i
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,, ' ---------
Rev. 10/7/ 86, NOA 19-523 
7.25% Cy~teine HCl 

PAC',KG£ INSERT 

I • • 
747310.0 
(Mar 1986) 

7 .25% Cyatelne 
Hydrochlorlde 
Injection, USP, 
In 10 ml Addltl•1e Syringe 

OESCAIP1'10M 
7.25% Cyatelne Hydroc;hloride 

lnjeCUOn, USP (0.725 g u the 
rnonohyd,ete), la a sterile, non­
pyrog.nlc IIOlutlon. Each 10 ml pr~ 
vldl1 0 .S g cystelne and 4.13 mEq of 
chloflde in Water lot ln)ecllon, USP. 
The pH ,.,,gt ia 1.0 to 2.5. C'{ltetne is 
a aul1ur-eontelning amino eek! whlci1 iS 
unl!abla when include(! in au,oclevad 
solllliona of amino acids. To avoid !his 
problem, Cyateine Hydrochloride tn]ec• 
lion is provided u an ldditl,,. to UM 
with amino aclda solu1ione. The 11truc­
tural formula for ey11"lna hyarochlOfide 
ia: 

H 

' HSCH, - C - COOH • HCI • H,O 

NHa 

CLINICAi. PHMIIIACOI.OOY 
In u,e edult, cysteine la -vntheelad 

lrom meti1 iOnine via t111t tr1111• 
sulfuratlon pathway. H_..., In 
nllWl>Oln Infants maturation ol the en­
zyme system 11-.ded to COl'IVltll 
methlon,,,. to cyttelne 1, not complete: 
tllert1oie, cysteine is g-r•Uy con­
sidered an euenlial amino acid in in­
!anta. In addition, adult and 
pediatric patlenta with MV .... 11ve, 
dlae- may have an impairment ot 
the eniymlltlc conversion ol 
mlllhionioe 1.1 cyatelne. 

7 

APPROVED 

4.c.-1 

::_.:~-- ? 2 
--·---. -

__ j 
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Rev. IONIBS, NDA 19-523 ”"4133;
7.257. Cysteine HC‘I

PA 'J‘EE IHSERT

74'331045
I‘M-r I”!!!

7.25% Cyllolno
Hydrochloride
Inloctlan. USP.
In 10 mL Addltlvo Syringe

mwrm
1.25% cum- Hydrochhrido

inpation. USP {0.1'25 g u m
munch-mm». II a marlin. non-
amt: “Mm. Each 10 mL urn-
“O.ngm mun mqud
calorie- tn WW hr Inn-won. USP
Wolf-moo II 1.0 In 2.5. Gym-rm LI
I Sulfur-comma!” mm “it: Much is
unit-bl- «min rm in mm
mmdmm. Ta mam.
uranium. cwriu Hydrochloride Inhe-
lunhwfitdummfllwrnm
with mine It)“mm. TM arm-:-
rural rormull lor era-m hydrant-domeit

H
'.

HSCH,—C--COOH . HCI a mo

NH;

WW?
lulu-dumcymnohmmmmmmmmauw

wmwmlr.m.ln
numnlnfmmuummdfln»
mmmromfl
munmmmlmummm
IW.WH§Mym
Mummmmm
W.Inm.fluflm
mummmw
mmhMMummmu
Wonmuflcummioaol
WWI-3mm.
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Rev. 10/7 / 86, NOA 19-523 
7.25t Cysteine HCl 

ttDC 0601-0473-10 ~ _ _ _ 

7.25% Cyatelne 
Hydrochloride 
lnJectlon, USP 
(0.5 g Cyatelne) 

For In1ra11eno11• UN 
After Dll11llon 

Sterile _ Nonpyrogenlc 
Single Dose Container 

CAUTION: U.S. Federal 
law prohibits dlspeniirlO 
without prescription. 

Code 
473-10 10 ml 

Li:c ,.- ::;1g : (' · .. · 4.a. -2 
NDA No: ' ' · -~ L,; Re'!!. ' ( .,. · , 

1· I ---~ 
Revtewed l)y; -22, :.J / -"?rte. , c/ 2 ;j j (,, 

UNIT CARTON 

'II!.-·· .I 

APPROVF.D 

-- J 
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Le; ""8 _"-______T_
Rev. 1011;86, NBA 19—523 N ’_—--—- 4.a.-2

7.25% Cysteine HCI 3521:; ——--J’--sll’yRea _____‘____,_
“W?9

UNIT CARTON

«at 0001-0011::

. . E g g0' x

7.25% Onion-la gag
Hydmchloridu fig 0'
Injection. USP ge E

(0.5 9 Cysteine) 93%; 2fig .
For InlrIVOMUI Us. 3!; 3 §
Arm ouuuon Eggs? %Stem - Nanpyrogonic a :0? g

Singli Don Contains: g E; oi .ccaunowus sum 5 - E 3
Iuwibandtspymina 3% a ‘6
wflhou! madman. 23 g a! 4%- 3

§ 55 E-
Cfld. 5 5-3%413-111 10mL a jug
#

nmnwmw

KabiVitrum Inc c§% - ——~ -“mum-um.“ ‘

— APPROvm -
h—i—H.

. “ a -fi:
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Rev. 10/7/86, NDA 19-523 
7.25% Cysteine HCl 

SYRINGE LABEL 

10 ML NOC 08014'7">>0 

7.25% CYSTEINE 1-fYOAOCHLOAIOE 
INJECTION. USF' 
10.S G CYSTEINE) 
STER•LE · , l'IONP\IPOOENIC SINGLE ClOSE CONTAINER 
FOR INTRNENOUS USE AFTER 01LUTION 
SEE POCIVIGE INSERT 
CAUTION• US FEDERAL LN1 PAOHIBITS DISPENSING Wllf<ullT 
PA ESCAJ F'TION o.n,o-o 
OISTAISU T ~O 8V 

~~!::;,.1~.:,.· 

I 
! 

COOE 
473-10 

4.a.-1 

,.. .- . 

• 
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Rev. ION/86, NBA 19-523 4.a.-1
LEST- Cyste‘ine HC1

Labeling: C: '

sumac LABEL 1am No.- @13-d. ft" ‘r’ ‘ .

”W am"“' :6

10 ML Mic Damn-rave
3' 25% OYSTEINE HYDROCHLORIDE
INJECTION, USP
:05 G OYSTEINE]
stem:- .mmnmamc mm! 5055 CON'I'IIINEH
FOR mrmuous USE man munch
SEE PACKAGE INSERT
awnou- LI 5 FEWNL WPROHBITS MPEHSDNG MTMJT
nnEscnmm wan-o
amalaurio sv CODE
mvnmm‘ inc. 4; 03‘ 10mm 0 am Uh
an m LOT
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Rev. 10/7/86, NOA 19-523 
7.251 Cysteine HCl 

NDC 0601.1\473-!0 

7.25% Cysteine 
Hydrochloride 
Injection, USP 
(0.5 g Cystetne) 

For lntravenoua Uae 
Atttr Dllullon 

Sterile - Nonpyrogenic 
SJngle Dose Containo, 

CAUTION: U.S. Federal 
law prohibits dispensing 
without prescription. 

Code 
473-10 

Dial,obuf.cl by 

10 ml 

KabtVnrum, Inc. c§~ 
......_, CA 114501 tJS.. '-'' 

4.a.-2 

UNIT CARTON 

APPROVED Io -,;;>...7-gt° 

--· 
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Rev. LON/86. NDA 19-523 4.a.-2L251 Cysteine HC}

mm mmu f 0 (93.595
APPROVED 

NDCW1MTJ-1I‘J
 

S § §

7.25% Cysteine g '9"? .
Hydrochloride E§ 3°;
Injection, usp Es -:
(0.5 9 Maine) 353;

§EE§§
For Inmvunoun Use 3 £3 3

arm Dlluflan g“ 5 £5)- 3mwm—mnmnm EEEUQ
Sinula Don Containnr lag g 53% g
CAUTION us new 3' ‘ 535 5
my uranium «4999mm 3 §§ gé *
mhnm pf‘sfi‘flfltlan. :32 E; 3

EEEEEE(- 1 Q 2'

God. F E “i 5
4:13-10 10 mL Egggég(

06.1mm

KanMrrum, Inc. %% -———'Mum. CAN”: uaa
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Rev. 10/7/86, NOA 19-523 
7.25% Cysteine HCl 

SYRINGE LABEL 

10 Ml NOC 0601-0•Tl-10 

7.25% CYS-:"EINE HYDROCHLOAJOE 
INJECTION, USP 
(0.5 G CYSTEINEJ 
STERILE - ll()NO\~OGe~•c SINGLE DOSE CONIAl'<Efi 
fOA INTRAVENOUS USE A~TER DILUTION 
SE!' PACKAGE INSERT 
CAUTION US FEOE~AL LJi/1 PR0+il50 5 o,SPENS,r«; WIT~OuT 
PRE SOUP'T ION 0473 ,o,o 

01$T AiSL:l E ~ BY 

KabiV1trum. Inc. 
Allffifc0.11 CA 94=,t:• US,l 

EKP CATE LOT 

COOE 

473-10 

4.a.-1 

APPROVED /Ci · ;;>.J -Y& 
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Rev. IUIFIBS, NBA
?.25% Cysteine HCI

19—523

SYRIHGE LABEL

10 Ml. NBC “cu-5‘71“}
??5"u CYSTEINE HYDROCHLOHDE
INJECTION. USP
:05 G CYSTEINE]
ETEl‘IlE — "251%!"me SINGLE 0055 annulus»:P09 mmmimus USE IK‘IE“ DrLunon.
SEE lac-was wszar
GIL: “OH u s #:Deq :lL LM “WIF"S D-SFEhs-HC. mmou I‘NEECRII’VION Lynn. 1
mam-hurt; a»
KaDNIlrum. Inc.Ilmw Gum- Uhd
EIP EMT!

cone
4:11-10

L01

4.a.-1

APPROVED :0 DJ 'b’e

n...‘
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tmA 19-523( A-Az) Conpleted: 5/30/86 

M£01CAL OFFICER ' S R£VlfW OF NOA S~PPLfMENT 

Sponsor: KabiVi~rum 

Drug~ 7.25i Cystefne HCL Injection. USP 1n 10 ml Additive Syringe 

Categori: Amino Acid as Nutritional Supplement 

Dosage Fol'!!,: Sterile non-pyro~enic Aqueo~s So1ution 

Route of Administration: l.V. Infusion 

I ndi er •1 ons: Pa rentera 1 rlutri tiona l Supp 1 ementat ion 

Submitted: 5/7/86 
Received: 5/9/86 
Assigned: 5/20/86 

Type of Sul>miss ion: NOA supp 1 ement __ in resr,onse to not appro\lab 1 e notice. 

Background: 

· •• ie original lllJA for this prcduct 1,as sub1nit·,:ed 8/30/8:i. The sponsor was 
notified that it was not approvable 1/24/86. 

Most of the defkiencies involved Chemistry and 1Hi:robiology problems. The 
product was thought to be clinically approvable ,dth label ins revisions. The 
present submission addr~sses all c i ted deficiencies. 

Revised Package Insert Review: 

The requested revisions in the sections of 11 CJ inical P11annacolo!Jy" and 
Indf cations and Usa!Jew have been made and they are satisfactory. The 
remainder of the p.i. is as previously submitted and is satisfactory. 

Recommendations 
' 

NDA 19-523 is clinically approvable. 

• • • • f vv 

JUi< .- lSU-~ 

I 

7 
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_.—_,__—.__.—_—-————.—..——.—.__ can 19-523(n~nz) Completed: 5/30/86

flEDICAL UFFIEER’S REIIiH 0F HUA SUPPLEMENT

Sponsor: Kabiiitrum

9333; 1.25% Cysteine HCL Injection. USP in 10 ml Additive Syringe

Categorz: Amino Acid as nutritional Supplement , _

Dosage Foam: Sterile non-pyrogenic Aqueous Solution ‘-

floute of Administration: 1.V. Infusion

Indicc‘ions: Parenteral Nutritional Supplementation
 

Submitted: 5/7/86 _fl
Received: 5/9/86
Assigned: 5120/86

Tree of Submission: RDA supplement_in response to not approvable notice.

Background:

.ne original NBA for this prcduct was submitted 3/30/85. The sponsor was
notified that it was not approvable 1/24/36.

Host of the deficiencies involved Chemistry and Microbiology problems. The
product was thought to be clinically approvable with labeling revisions. The
present submission addresses all cited deficiencies.

Revised Package Insert Review:

The requested revisions in the sections of “Clinical Phannacology" and
Indications and Usage“ have been made and they are satisfactory. The
remainder of the p.i. is as previously submitted and is satisfactory.

Recommendations

noa 19-523 is clinically approvable.

 
n C. Kenealy. “.0.

u :99

EM
,

x’s
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NOA 19-523 

fo£DICAL Of .. :R'S REVIEW OF ORIGINAL NDA 

DATE COtiflLETED: 9/25/85 

NAM~ OF SPONSOR: Kab1V1trum Inc . 
A1 ll!leda • CA 

NAME OF DRUG: Cystefne hydrochloride, 7.251 

PHARMACOL')GY CATI:GORY: Parenteral nut•·f ent ( am1no acf d) 

CLASSIFICATION: 5 CU 

DOSAGE FORJ4: Addittv1! to amino acid infusion during total parenteral nutrition 

ROUTE OF ADMINlSTRArtON: Intravenous Infusion 

DATE OF SUBMlSSION: 8/30/85 

DATE RECEIVED: 8/30/85 

DATE ASSIGNED: 9/20/85 

TlPE OF SUBMISSION: Original NOA 

This NOA seeks approval of a cystefne additiv~ for amino a~1d infusions auring 
TPN, Cystefne has not been considered to be an essential amino acid for 
norMal adul ts or children. However, there is evidence that the enz1me system 
responsible for the synthesis· of cysteine from methionine becomes active only 
at term or very ~hortly thereafter. For thf~ reason, many neonatoicg1sts 
consider cystefne an es~entfal nutrient for pre-term neonates. 

ThP. sponsor presents none\~ clinical data wfth this NOA. Reference fs made to 
NOA 18-792 (Neopham 6.SS Amino Acids Injections) for evidence of clfnfcal 
safety and effectiveness. Published and unpublished reports of pre-clinical 
and clfnfcal studies of cystefne containing amino acfd solutions from this 
country and Europe are SUTl'llldr1zed. 

Reference ts made to th~ approved and co11111ercfa11y available Abbott 
Laboratories Inc. product, cystefne hydrochlor1d~ O.~ gm. 

The bUlK of the r'!ffla1nder of this submission fs concerned prfmarfly with 
manufactur1 ng and cofttrol data and wfl 1 be rev1 ewed by chemistry, Ev 1 dence of 
cornpttf b11 f ty of th1 s additive wf th various amfno e.c1 d so1utfons cor.lllercf ally 
available should be considered oy Chf!tl\fstry and Phannacology. 

Drafts of the proposed labeling and of the package insert are submitted • 

.. nr:r 2 ~ \('\QI=: 

,_,~~---------------, 

7 
J 
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PACKAGS INSERl' RE:Vmrl 

Description - Satisfactory 
' ' 

.2 

Clinical Pharmacolm - This section states that • '14lults and pediatric 
patients with severe liver disease often have an impairment of the enzymatic 
converalon of methionine to cysteine. • The sponsor should be requested to 
sul:r.nit references from the literature to support this broad statement. (See 
recQl'lnendations.) 

Unsatisfactory 

fodications and Usage - In this section, the statement is made that this 
product is indicated to meet the nutritional requirements • ••• of adults and 
pediatric patients with severe liver disease who have ir.;?aired enzymatic 
9rocesses and require TPN,• Substantiation of this statement fran published 
reports should be sul::mit ed (see recamiendations). 

Unsatisf-'lctory 

Contraindications - Satisfactory 

warnings and Precautions - satisfactory 

Adverse Reactions - satisfactory 

Dosage and Administration - Satisfactory 

This NOA is clinically 3~rovable pending the following. 

1, Assessment of evidence of compatibility of this additive with all 
COl!liletcially available amino acid solutions by Cher.1is,.ry and 
Pharmacology. 

2, The following cailtlents should be addressed to the sponsor 
ooncerning the package insert. 

a, Clinical Pharmacology - In this section, the last sentence 
~i:ates, •tn adc11tion, adults and pediatric patients with 
severe liver disease often have an i.llpirment of the 
enzymatic conversion of methionine to cysteine.• Please 
sUl:lnit appropriate references to substantiate this 
statement. Otherwise, please revise the statement to read as 
follows: •rn addition, a.dult and pediatric patients with 
severe liver disease may have an ilrpairment of the enzymatic 
conversion of methionine to cysteine.• 

Eton Ex. 1093 
27 of 82

.-_...__...-———-u

_,______.____._.__..___.—.__——-H-.__._..—.—-—-——-'———

PM WE'VE

Deocrifiion 7 Satisfactory

Clinical Pharmaoom - This section states that '... adults and pediatric
patients with severe liver disease often have an impairment of the enzymatic
conversion of methionine to cysteine.' The sponsor should be requested to
melt references from the literature to support this broad state-nit. {See
recasnendations . J

Unsatisfactory

Indications and Usa e - In this seCtion, the statement is made that this
product Is Indicate: to meet the nutritional requiremnts '... of adults and
pediatric patients with severe liver disease who have impaired mtic
processes and require m.‘ Substantiation of this statement first published
reports should be submitted (see reconmendations}.

Unsatisiactory

Contraindications - Satisfactory

warnings and Precautions - satisfactory

Adverse Reactions - Satisfactory

Dosage and ministratio — Satisfactory

matters

This mm is clinically approvahle pending the following.

1. Assessment of evidence of comatibility of. this additive with all
counercially available amino acid solutions by immisrry and
Pharmacology.

2. The following ooments should be addressed to the sponsor
concerning the package insert.

a. Clinical marmaoology - In this section. the last sentence
states. 'In addition, adults and pediatric patients with
severe liver disease often have an inpainmt of the
mmtic conversion of methionine to cysteine.‘ Please
summit appropriate references to substantiate this
statunmt. Otherwise, please revise the statcaent to read as
follows: 'In addition, adult and pediatric patients with
severe liver disease may have an inpairment or the enzymatic
conversion of methionine to cysteine.‘
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b. Indio...dons and Usage - In this ~tion, please roodify the 
statement• ••• adults and pediatr:ic patients with severe 
livei: disease who have ~ired enzymatic c0nversion ••• • to 
read• ... adults and pediatric patients with severe liver 
disease who may have ilnpaired enzymatic conversion ••• ,• 

unless appropriate teferences are sited~~(/"~:/: 0 
~~~.~ 

NDA 19-523 
LJ!PN-160 

HPN-340 
R/D JKenealy 9/25/85 
R/D Init. 'at l:.Qlalters 9/25/85 
PT OLA 2046N A0121N 10/22/85 
Doc.~ 160 
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MEAIO RECORD I 
PIIOllt . C.P. Hoib•ra. Sutw Chma 

A VOID t.'AAORS 
l'UT IT IN W1UTINO 

HDA l9-52l(KAbi-Vitrum) Filo for 7.25% Cys lnj. 

I f / 
111..,JCCT, CheDI Revie"·(Dr. Sid ll Dated Aug 8, L986 

0A1'& 

Aua 26. 1986 

tntN-160 
OIVIIION 

_______________ __. 
,u ..... .,. 

Prom chemistry st:.1ndp0int • the applicat.:ion snould be approved, 

cc:Dr. Si • :1-L60 l., 
\-------

. ~-- , 
'-.1 

I 

oc. ~·.1w&10T N·-"'••111 

1 
• 
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DA?-

Aufl 26. 1936
arm.

“IN-d 60
“VINO”

, I

“III. c.1’. Katha“. Sup? Chan

M m 19-5230Cnb1-V1uun) File for 7.251 Cy: In}. 

“all“: 611'“; icviflmr. 51"} i2 Dated. Aug 8. 1986 
WWIIi!

From chemistry standpoint, the application should be approved. -

!

cunt. Sté' “-160 ‘\f

”328%

"" Pad/”R f/JW ‘
III ’I'u — .' I ‘-_—h—‘ “natural/Ir In

I, “- ’ '-1 - - l a, *—

\|
OBI! M In MI]

*—

1

__IJ.L‘
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NN. 19-523 

Applicant: ICahiV1trJm, Inc . 
Alameds, CA 9q501 

Review 11 

Jteview Date: November 7, ~98~ 

REVIEW AND EVALUI\TION OF PHARMAOOLOGY AND TOXICOl,OGY DATK 
Original Su11111ary 

Date Received - August 30, 1985 

Drug: 7.25% Cysteine Hydrochloride Injection, USP 

Formulation: 
Cy3teine Hydrochloride, USP 

Water for Injection, USP 

g~/10 ml add1~1ve-mJnge 
- 0.725 (equivalent to . 

0.5 gm Cysteine) 
Q,B, 

Category: Fluid nnd Nutrient Replenishe:- - Additive to Aw.no Acids 
Soluti•Jns During Total Paren·~er , N 1trition 

Related 
NDAs: .18-792 - Neopham, 6,5j Amino Acids lnjectio,? 

Harketlng Indication: Additive to amino acid infusi~ns to meet 
®tritional .. e.quirement.s of newborn infants 
requiring total parenteral nutrition (TPN) and of 
adults and pediatric patients with severe l.ver 
disease who have impa: · c,: E'i1 zyma~.ic processes and 
requitc'e TPN. 

For newborn infants, 7,251 Cysteine Hydrochloride 
lajeotion, USP should be added to the amino acid 
solution to provide cyateine at approxitD.ately 
1.5% of the total amino acids being supplied 
(e.g. an iQfant receiving amino acid infusions at 
2.5 gm/kg/day should be provided 37.5 mg/kg/day 
of cysteine or 0,75 ml/v6 /day of 7.25J Cysteine 
Hydrochloride Injection, USP). For adults, a 
dosag~ of 5 mg cysteir.e/gm of ami~o acids ca~ be 
used. 

,,:J\' 2 2 1985 

-·,·--------·------1 
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Nl‘1 19-523

lppiioent: nhiVitrm, Inc.
Alameda, CA 93501

Revi en '1

Review Date: flovenlber ‘f. 1985

REVIEH IND EVkLUM’ION 0F PHRRHAGJLOGT AND TOXICDlfim' M1" 1
Original Sui-nary , “N

Date Received - August 30, 1935 \Q‘fis I. 1. _r I"

\_,.
Drug: 735$ Cysteine Hydrochloride Injection, USP

Pomlstion: 53/10 In additive-g!inge
Cysteine Hydrochloride. USP - 0.725 {equivalent to

0.5 gm cysteine)
Hater for Injection, USP q.s.

Category: Fluid and Nutrient Replenisher - additive to Amino Acids
Solutions During Total Paren‘;er . Nutrition ,

Related

"Dis: 18-792 - Heophsa. 603$ Amino Acids Injectim

Marketing Indication: Additive to anion acid infusions to meet
nutritional requirements of newborn infants
requiring total parenteral nutrition (TPN) end or
adults and pediatric patients uith severe liver
disease who have inpai-cd enzymatic processes and
requifle TPN.

For newborn infants, ?.25$ Cysteine Hydrochloride
Injection. ”3? should be added to the amino ecid
solution to provide cysteine at approximately
1.5% of the total amino acids being supplied
(e.g. an infest receiving amino soid infusions at
2.5 smfkg/dsy should be provided 37.5 flE/kg/day
of cysteine or 0.75 ultra/day or 7.25! Cysteine

Hydrochloride Injection, USP). For adults. s
dosage of 5 n5 cysteinexgn of amino acids can be
used.

L‘Cn' 2 2 :93;

#-
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N~w Preclinical Studies: 

Evalua tior:. 

?. 

None. 

Applicant refers to pre_clinical data in NDA 
18-792 and to support this NDA. 

is also used in support of tbi.s ~A. 

Reference is made to the pharmacolqgy J:?.eYiew 
(7-15-82) by James E. Wilson, Ph.D; fn NDA 
18-792. ~reclinical data are suDIDarized in 
the Evaluation section. 

This NOA is for 7.25J Cysteine Hydrochloride Injection, USP, sup~~!~o in 
a 10 ml addHive glass br1rrel ~yril'lge. Each 10 ml provides 0.5 gm - ·-:. 
cysteine and q,13 mEq of chloride in Water for Xnjeotion, USP, - CysteinA 
is to be usl!d as an addit.lve to amino acid infusions to meet nutritional 
requirements of newborn infants ~equiring total parenteral nutrition 
(TPN) ar.d of adults and pediatric patients with severe liver disease who 
have impaired enzymatic processes and require TPN. For infants it is 
recomendec that 7.25J Cysteine Hydrochloride Injection, USP be added to 
the am.1110 acid soJut.ion to provide oysteine at approxilllately 1 .5j of the 
total amino acids t.-eing supplied. For exacple, an infant receiving an 
amino acid infu~ion at 2.5 gm/kg/day should be provided 37.5 mg/kg/day of 
cysteine while 5 mg oysteine/gm or amino acids can be used for an adult. 
This drug ls chemically and pharmacologically related to 5j Cysteine 
Hydrochloride Monohydrate Inji!ction marketed by Abbott Laboratories. 

Cyste:!ne is a sulfur-conta 1ni.ng amino acid which is unstable when 
included in autclaved solutions of am::.no acids. To avoid this problem, 
Cytite.be HydrochloriCle Injection is provided as an additive to be used 
with amino acid solutions, 

Cysteine is generally considered an essential amino acid in infants and 
young children due to the absenct- of inadequate levels of the hP.patic 
enzyme cystathionase. This enzyme system converts methionine to cysteine 
in normal adults; however, the age at which methionine conversion•to 
cysteine becomes adequate is unknown. Additionally, patjents with severe 
liver disease may have an impairment of the enzymatic con~~rsion of 
methionine to cysteine. 

No new preclinical data were submitted. Reference is made to N\1A 18-792 
(Neopham 6.5J Amino A~ids Injection) and and for 
preclinical data to support this NDA. Animal safety studies of Neopham, 
submitted to NDA 18-792, included 28 and 56 day subchronic tox19ity 
studies in rats and d<>gs, respectively, which were conducted by V itrum 
Ltd., Stockholm, S\:eden. ' 

England, conducted animal 
safety studies of the silicone fluid 1or ~he lubrication Df medical 
de•r ice::,. 

HRC con~ucted USP XX Bi~logical Test Pr0cedures for 
Elast.omeric Closures f'or lnjeotion. These studies were con~idered 
pivotal and adequate. 

-
--· 
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Neopham, 6.5J f:.mno Acids I njection, formulated with 18 amino ac i ds, 
including L-cysteine 1.0 g~111ter, in a pattern simi)ar to tbe amino acid 
pattern in the proteins or hUll!an breast milk, demonstrated a low order er 
toxicity in ae:,,te intravenous toxi city studies in four species (mice, 
rats, rabbits and dogs). In mioe, the intravAnous LDso values of 
Neophai:i ranged ftom 108-262 ml /kg/ day . 'the clinical dosage ranges from 
15-23 ml/kg/day (1-1.5 gm/kg/day) 

... 
A 28 day intravenous toxicity study ef Neotham, inx'used at different 
dosages over 20 hour perioc.Js, was conduct,ed in the rat. Animals infused 
with 290 ~2.7 gm N} ml/kg/day on a nitrogen-free dlet lost more weight 
during an Rjaptation period than parallel control rats given an oral 
casein ?lus O. 6J methionine diet.. These animals had a mean significant 
1ncreASP. in the relative organ weights or kidney and spleen, but -the-• 
increases ~ould not be correlated with any histopathologioal 
abnormalities or changes in blood chemistry. Some differences were .. :.. .. 
ob.served in tbe tot91 protein, gloouJin fractionp and albumin between the 
infused and non-infused group-.. but these WfJ re expl ained by t .he ·varied 
nutritional intakes. 

A 56 day intravenous toxicity stuoy or Neophan. ( 15 or 45 ml/kg infused at 
9 ml/kg/hr for 5 hours) in dogs caused emesis at the higher dosage, 
particularly when the infusion rate was excessi ve.. 

A "ubcutaneous toxicity study of Neopham administe1•ed to neonatal rats 
from days 10-1il of .life showed no difference in the 1'.3Vt:l of' DNA irt the 
brain compared ,to rats similarly treated with 5j de~trose. There were 
some sex differences when each sex ·:3s exam.i11E"d alone, but the deviations 
we~e i~ t.he opposite direction and counterbalanced each other. HighP.r 
level.s of cholesterol in the cerebrum and cerebellum for both sell'.es were 
observed at 21 and 31 days in the ~mino acid group than in the dextrose 
controls. At 60 days, the cerebella1· tevel of chole.'lterol in females was 
significantly higher than the control value. Investigators theorized 
tbat treatment of the neonates with the amino acid mixture may have 
simulated the myelination process. Some neonates which were allowed to 
mature and intermate showed no differences between the two groups in 
terms of fertility, litter size, number of stillbirths or survival of 
progeny to weaning. 

silicone fluid t·or the lubrication of 
medical devices -
pa!sed requirements for acute tcxicity, intral 1taneous reactivity , tissue 
reaction, pyrogenicity, SO day implant and cell culture test. 

formulation . passed the USP XX 
Biological Test Proc,idures for El astO<Deric Closures fo,- Injection (acute 

ystemic and introcutaneous reactivity tests in ~ice and rabbits," 
re3pectively), 

--
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· Label:! ;1g ls considered sa ti.sfactory. 

C~mclusion 

This NDA 1.s considered approvable from the standpoint of pharm.,cology. 

cc: 

, 

1~1 . 1,l ,'1,,,.,./_~·-· • 
l. 1l'{d77, ·4t ~le. v 
Clyde G. ber e,der 
Pharmaoolog1at 

,,,.,,..:..., .... 

' j 
-- .J 
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Labeling 13 considered satisfactory.

Cancluaion

This RDA is considered appruvable from the standpoint of phannacology.

Clyde_G. bar fider
Fhannacologiat

CC:

I
.‘J
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NDA 19-523 

App:icant: KabiV it rum, Inc. 
Alameda, CA 94501 

Review 12 

Dat:e of Review: Hay 16, 1986 

REVIEW AND EVALUATION OF PliARMACDLOGY AN.D TOXI ~Y)LOGY DATA­
A-AZ - May 7, 1986 

Drug: 7.25j Cysteine fiydro~blor1?e Injection, USP 

- - . ~ _...,,,,.-< 
. ~ r , ,' \ ,, .t~ 

. t; - ,.-
\__ - --------

Category: Fluid and Nutrient Replenisher - Additive to Amino Acids 
Solutions During Total Parenteral Nutrition 

Evaluation 

This amendment responds to our letter of January 24, 1986 concerning 
chemistry and labeling d~ficiencies. Labeling is satisfactory by 
pharmacology. 

Conclusion 

This NDA is considered approvable from the standpoint of pharmacology. 

c{(j~£~~~ 
Pharmacologist 

cc: 

•~ ....... 
,.,,;,._ .; 

--
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MM 19-323

Applioant: KabiVitr-um, Inc.
Alameda, CA 9&501

Review #2

Date or Revieu: nay 15, 1986

mm AND EVALUATION OF mammoar AND TOHIULOG! our -' \t 3",:
442 - Bay 7. 1965 ,a-f

Drug: 7.255 Cysteine hydrochloride Injection, USP

Category: Fluid and Nutrient Repleniaher - Additive to Amino 11¢qu
Solutions During Total Parenteral Nutrition "

Evaluation 

This amendment responds to our letter of January 214, 1936 concerning
chemlatry and labeling deficiencies. Labeling is satisfactory by
pharmacology.

I Conclusion .

This MM is considered approvable from the standpoint of pharmacology.

Mdéol/Mo/
Cly e G. Oberlander
Phamacologistcc:
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NOA 19-564 
Page 2 

AdmiKture Concentrat~on (Per Liter) 
' 

...___ 

.-7740 7528 7741 7529 7742 lli.Q 7743 7531 

Dextrose, 
r4onohydra te USP( g) so 50 250 250 100 . l-00- . 250 250 

lsoleucine, USP (g) 2.31 2. 31 2 .31 2. 31 2.80 :· 2.80 2.80 2.80 
Leucfne, USP (g) 3.50 3.50 3.50 3.50 4.25 4.25 4.25 4.25 
Lysine {as acetate) 

USP (g) 3.68 3. 68 3.68 3.68 4.46 4.46 4.46 4.46 
t~ethioni ne, USP { 1) o. 60 0.60 _ 0.60 0.73 0.73 0.73 0.73 0.73 
Phenylalanine,USP g)~.U4 1.04 1.04 1.26 1.26 ·--1.26 1.26 1.26 
Threonine, USP (g) 1.40 1.40 1.40 1.40 1. 70 1.70 l.70 1.70 
Tryptophan, ~SP (g) 0.70 0.70 0.70 0.70 0.85 Orl\5 __ 0.85 0.85 
Valine, USP (g) 1.75 1. 75 
N-Acetyl-L-Tyrosine(g) 

1. 75 1 :_75 2.12 2. 12 · · 2.1 l 2.12 

0.94 0.94 0.94 0.94 1.15 1.15 1.15 1.15 
Alanine, USP (g) 3,48 3.4t 3.48 3.48 4.22 4.22 4.22 4.22 
Arginine, USP{~) 3.56 3.56 3.56 3.56 4.32 4,32 4.32 4.32 
Glycine• USP ( g 1. 75 1.75 -, • 75 1. 75 2.12 2.12 2.·12 i.12 
Proline, USP (g) 2.52 2.52 2.52 2.52 3.07 3.07 3.07 3.07 
Histidine, USP (g) 1.05 1.05 1.05 1.05 1.28 1.28 1.28 1.28 
Serine, USP (g) 1.86 1.86 l.86 1.86 2.25 2.25 2.25 2.25 
Glutamic .~1d (g) 2.58 2.58 2.58 2.58 3.14 3.14 3.14 3.14 
Aspartic ilcid . (g) 2.45 2.45 2.45 2.45 2.93 2.98 2.98 2.98 
Tota 1 Ami nll Aci <is· ( g) 35 35 35 35 42.5 42.5 42.5 42.5 
Sodium 

Hydrosu1 ff te( g J 0.30 0.30 0.30 0.30 
Potassium 
Hetabisu1f1te(g) 0.30 0.30 0.30 0.30 

Sodium (mE?) 41* 38 40* 35.7 43.7* 40 42* 38.5 
Potassium mEq) 13 15.7** 33 15.7** 13 1 :i. 7** 33 35. 7** 
Chloride (mEq) 36.5 36.5 43 43 36.5 36.5 43 43 
Magnesium (mEq) 3 3 5 5 3 3 5 • 5 -- Phosphorous (oO 3.5 3.5, 15 15 3.5 3.5 15 15 
Acetate ( mEq) 25. l 25.1 25. l 25.1 30.5 30.5 30.5 30.5 
Osmolar1ty (mOsm) 616 616 1420 1420 919 919 1438 1438 
pH (:spprox..) 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 

*Includes sodium from antioxidant 
-11-irlncludes potassium from antioxidant 

CONTAINER CHARACT£RlSTICS: 

Upper chamber contains 500 ml of the amino acid formulation at a concentration 
that this twice the final admixture. Lower chamber contains 500 ml of 
dextrose again at twice the concentration of the final admixture. 

Abbott's Nutr1m1x._Du~1-~hamber is fabricated from the _firm's CR3 polyester. 

Additive por~ and rubber sleeve stopper are identical to that used currently 
on ap~roved polyvinyl chloride containers. Cyr.~ohexamone is used as a solvent 
sealant for attaching administration and additive port assemblies to their 
respective ex.it tubes. 
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RELATED OMFs: 

RELATED HDAs: 19-43.7, 19-438, 19-491, 19-493, 19-504. 19-505, and 19-506. 

DOSAGE: 

AMINOSYN II with electrolytes fn dextrose fnJection may be infused through a 
central or peripheral ve1n. AMIHOS'fM 11 3.5':. with Electrolyt.es in 25$ 
Dextrose Injection and N~I~OSYN II 4.25i with electrolytes in 251 Dextrose 
Injection are hypertonic and may not be admiistered by peripher4l vein. 
NHNOSYN II 4.25iH, in 1cr.. Dextrose Injection is i~ .. ~ !1Y!'""'"tonic, and may be 
administered by periipheral vein only if lipid emulsh,;• is administered 
simultaneously. -,- ;.. __ _ 

The infusion rate for central vef n MINOSYtJ 11 with· electrolytes in- dextrose 
1nject1on should be 2 ml/min initially and may be gract~ally increase~. 

Adults: The daily ntri ent requ1 rements of the average · adt.:1 t patient are 
about 30 kcal/le.kg, 12 to 18 grams of nitrogen total and between 2500 
to 3000 ml total of fluids per day. In depl~ted and severely 
traumatized patients the requirements are sigi,ificantly higher. In 
such cases 4000 calories and 25 grams of nitro9en or more may be 
required daily. Infusion rate of the admixture:; should be 2 ml/min 
1nit1ally and may be gradually increased. 

Ped1atric: Infants generally receive a 2 to 2.51 amino acid solut ·~n. but 
older pediatric patients can tolerate am1no acids in 
concentrations of up to 51. Dosage 1s prescribed as follows: 
infants, 2 to 39/kg/day; ages l to 3 years, 2 to 2.5 g/kg/day; 
ages 4 to 12 years. 2 g/kg/day; ages 13 to 15 years, 1.7 
g/kg/day: ages 16 and above, 1.Sg/kg/day. 

LITERATURE REFERENCES 

1. Oral versus subcutaneousrtoxicity of glutamate at several ages in 
mice.---

Age Oral Li:O* SC LED* 
(Days) (mg/g) (mg/g) 

10 0.50 0.35 
21 1.00 0.80 
45 1.50 1.25 
60 2.00 1.50 

*The lo~est effective dose (LEO) at any given age was established by 
administration of glutamate either orall~or SC to mice over a range of doses 
and determining histologically the lowest dose which 1n°)50"i of the animals 
treated at that dose (n=6), µreduced 5 necrotic neuronai profiles in a 
representat he sec ti on cut through the a rcuate hypotha 1 ami c nucleus at 1 ts 
point of maximal damage (01ney, Neurobehav. Toxicol . Teratol. 6: 455-462. 
1984). 

--~ 
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2. Corr~1~tfon of oral gl ut"mate dose and neuronal necrosis to 2lasma 
a'itino acid levels 1n oun ~i ce. Plasma glutamate levels of 24 to 50 
m1 cromo es pro uce no neuronal lesions. levels of from 50-52 
m·1cromoles/dl produced small lesions, and levels greater than 52 
mlcromoles/dl produced s1 gn1ficant degree of ;iecrosis . E_xperiments 
·,11th control animals fndf:cated that nonr: iil glL1tamate levels were 6-12 
mfcromoles/dl. The threshold value for minimum neuronal damage was 
50•52 mfcromoles/dl and at th!s level only 1 of 12 animals showed 
neuronal damage. Experiments with ZS-day-old mice indicated that 
glutamate suscept1bf11ty decreases with age (Stegn1k et al, 
Toxicology 2: 285-99, ·1974). 

3. Correlation of oral aspartate dose and neurona l necros1s · to plasma 
amino acid levels fn infant mice. Eight-day-old mice were given 
single oral doses of s001um aspartate by gavage. 

Mean Peak Plasma Level 
(Micromol /dl) 

Aspartate Dose Affected NN/S 
(mmoles/kg) A$P GLU GLU+ASP Animals 

0 4.3 11 15 0/10 0 
3.76 87 64 127 0/20 0 
4.89 158 69 227 3/10 7.3 
5.64 235 94 329 12/12 46 
7.52 311 119 430 18/18 81 

Abbreviations used: ASP, aspartate; GLU. glutamate; NN/S, number of 
necrotic neurons/section of maximal damage. 

Reference: Finklestein et al, Toxicology 29: 109-119, 1983 

4. Additive toxic effect of glutamate and aspartate in infant mice. 
Mice, 10 to 12 days old, were given single oral doses of monosod1um 
glutamate (MSG) or monosod1um asparate (MSA) alone and i n combination. 

Test 
Compound 

None 
MSG 
·MSG 
MSG 
MSG/MSA 

Dose 
(g/kg) 

Number 
Treated --

10 
o. 50 2:', 
1.00 19 
1.00 4 
o.so.,- ~.so s 

Number 
Affected 

0 
12 
19 

4 
8 

Necrotf c 
Hypothalamic 
Neurones 

0 
7 
25 
26 
·r 

___ , 
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A mixture of MSG (0.5 g/kg} and monosod1um aspartat; (O.Sg/kg) developed a 
~egree of hypothalamic damage characteristically seen tn animals treated 
w, tn e1tner agent at lg/kg (Olney and HO. Nature 227:609-11. 1970}, 

s. 01 carboxll 1c amino acid concentration tn las111a of human ·rrif~nts 
tight 1nrants r. to • g were . e parentera y ca g, ~,y) 
with two regimens conu111tng dextrose (15g/kg/day}. amino acids '· 
(2g/kg/dayJ, and 11pfd 29/kg/day), for successive 3-day periods tn a 
cross-over design. Regimen I was NEOPHAM {KabtVitrum) and Regimen II 

.-was TRAVASOL (Travenol Laoorator1es). NEOPHAM contains aspartate and 
glutamate whereas TRAVASOL does not. · 

Mean Plasrr.a Concentration (Microlll<?les pe·r· OL) 

Treat.ment 
Regimen 

Dextrose Only 
Regimen I (NEOPHAM) 
Regimen II (TRAVASOL) 
Nonnal Orally Fed Controls 

Aspartate 

1. 9 
3.4 
2.7 
2.6 

Glutamate 

5.0 
8.7 
6.7 

10.7 

Reg~men I provided a mean of 226 mg (1.'537 1m1ol) of glutamate and 130 mg 
0,977 1111101) of aspartate per kg per day. Re~imen JI provided no glutamate 
or aspartate. 

Reference: 

EVALUATION: 

Bell et al.. Am.· J. Clfn. Nutr. 37: 
99-107 I 1983. 

AHlNOSYN II, one of the proposed so,utions in the firm's Nutrimix Uual-Chamber 
Container has the same number and the same ratio of amino ar.ids as thAt found 
in the fil"ffl's approved NDA 19-437 AMINOSYI~ 11 with Electrolytes (An Amino Acid 
ll)jectlon) in Abbovac glas!: bottles. Other tmAs _contai~ing AMINOSYN II and 
approved by the reviewing pharmacologist . 

· · - are 19-491. 19-493. 19-504. 19-505, and 19-506. 
Highest concentration of sodium hydrosulfite is 0.60 g/L in WDAs 19-491 and 
19-493. In the others either sodium hydrosulfite or potassium metabisult~te 
may be used in concentrations ranging from 0.20-0.30 g/L. The value selected 
for the present NOA is 0.30 g/L. AJ'1WOSYN II has all the amino acids of 
marketed ~4INOSYN with the exception of tyrosine which has been deleted. 
Added to At.\INOSYN II are L-aspartic acid, L-glutamic acid, and 
N-acetyl-L-tyrosine. Attention will be directed mainly towards these last 
three compounds in this review. 

_.._ ___ ..., _________ _ 
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Glutamate and aspa.l"tate cause hypothalamic neuronal necrosis when 
admfn1stered orally or parenterally to nP.wborn rodents 1n large doses. 
Adult rodents, on the other hand, ire less sens1t1ve to the neurotoxfc 
effects of these dicarbox_y11c amino acids. The n~cros1s occurs 1n or near 
certain brain regions that lack blood brain barriers (cfrcumventrfcular 
orgJns. CVO). The newborn mouse, the most susceptible of all species that 
have been examined, tolerates plasma 9lutamate plus aspartate 
concentrat1ons· up to 50 m1cromol/dl (approxfmately four times nornial) 
\.,i thout ev1 dence of nt.,uror.a 1 necros1 s. Neuronal necrosis only occurs when 
the mean plasma glutarr,ate plus aspartate concentration exceeds 60. 
micromol/dl (Bell et al Aeta Ch1rurg1a Scand. 517(s): 29-37, 1983). 

- ... .. .. ....... - ·- - ·- . - .. 

' .The referencP. by 01 ney ; : t~IT, 1 1 n Lin:R,; iUR:. REFERE'NCES l st.ates tha: wn-: 1 e 
some neurotox1c agents ·are much more effe:tive when aaministered 
parenterally ~han orally. th1 s f s not t 11e :ase for e1 ther glutamate or 
aspartate. Tnese agents are about 75~ as effective by the oral route when 
compared wit~ admin1strat1on by the subcutaneous route, Several species 
1n which brain damage following ora1 ad~inistrat1on of glutamate includes 
rats, m1ci, guinea p1gs, and monkeys. There is good agreement ac:c:ord1., .. 
to 01 ne~, among l aborat~ri e~ _tRa t 91 utama t~ or as part.ate 1s effective 1. , ~ 
destroying CVO neurons ,r; eaner infant mice or rats beginn·111g at an oral 
dose of 0.59/kg. 

~ral glutamate tolerance tests (Olney, Reference 1 above) nave been 
conducted on both infant and adult mice and monkeys over a wide range of 
loading doses (100-2000 mg/kg) and on adult humans with the top loading 
dose restricted tc 200 mg/~g (con,parable data on human ,young are 
nonexistent!. The dose-response p~otile is more similar for monkeys ~nd 
mice than for humans. Mice are less tolerant than monkeys (higher plasma 
glut.iimate values from a given load). Infants of either species are less 

·tolerant than adults and the adult human 1s far less tolerant than either 
·m1ce or monkeys of any age. It is believed that a s1mt lar age 
different1a1 might exist for the human, su: r. ~hat the slope of the 
response curve for the h1r.1a~ infan: woulc oe steeper than for the human 
adult. . 

I 
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In-- soite of the low tolerance to oral dose, of glutamate (h1gn phSllla 
~atu~i. from a load aose). the human infant may De more resistant to 
necrosis ~f hypothalamic neurons than non-humanm primates and rodent~. 

·unfortunately the de1ayed sequelae such as obesity and subtle dist~rbances 
in tne neuroendocrine status of the human 1nfAnt or child would not be 
evident until adoles~ence or_ pel"'haps early adulthood, approximately twenty 
yea rs l ate.r. · · 

- Oddly enough, human breast milk contains no glutam~c acid or aspartic acid 
bu~ does contain N-acetyl-L-tyros1ne. The presence of this list compound 
in m11K, in this reviewer's opinion, is supportitive evidence of safety 
for tne amino acid derivative. Even bM!ast milK, as ·stated by one 
author;ty, is insufficient for long tenn total parenteral nutri:1on 1n the 
premature infant.. · 

For appl"'Oximately 20 years prior tc 1969, the amount of glvtamate added to 
1single41/2 01.. jar of baby food was up to 2SX that found in a 4 1/2 
01. feeding of mother's milk. On a mg/kg body weight bas~s, one jar of 
baby food provfded a hUTDan infant with 1/4 the oral load of glutamate 
known to destroy hypothalmic neurons fn infant animal brain. Alt.nough 
gluulftlte 1$ not a~~ed to baby foods today, bacies and young ch11d~n are 
exposed to large loads of glutamate through adu~t foods. 

One author (Olney, Neurotoxicology 2:163-192, 1980) points out a popular 
trend to regard both asparate and glutamate as promising ingredients 1n 
•health tonics• which are d~-base beverages distributed primarily through 
health food stores. One packet of •c-Pop• which is intended to make 1 6 
oz serving of beverage, contains 313 mg of . free aspartate. If asparta1.1e 
is added as a sw•etener, the concen~ration of aspartat.e would increas~ 

. further. r . . • 

This reviewer feels tbat •in light of tne slow infusion rate of AMINOSY~ I! 
and the small i~creases in mean p1asma concentration, of aspartate and 
glutamate when 29/kg/day of amino acids was infused 1nto infants as 
NEOPHAM, the r1sKs of parenteral administration of dicarboxyli: amino 
a:ias is probably less than that associated witn certain 1nfan~ fooas. As 
tnis reviewer has pointed out in the past, safety in total pa~nteral 
nutrition depends upon adequate clinical monitoring. ln th1s·regard the 
package 1nsert·wams that admin1str1t10n of amino acid solutions to a 
p~rson w1th hepatic insufficiency ma.~ result in s,rwa am1no acid ' 
1111ba1ances, metabolic alkalosis, prerenal azotemia, hyperanwnoneni1a, 

·•:stupor,· and coma. The measurement of blood 111111oni& levels in infants 1s 
stressed because of possible mental retardation from hyperamnonemia. 

__ ..... . 
Eton Ex. 1093 

42 of 82



NOA 19-564 
Page 8 

The CR3 pol/ester eontafner is the same llutrimix llua1-Chember contafner as 
approved ·:n related N.OA \9-118. Mil~OSYII 3.51 (crystalline amino acid solution) 
with 25'1 O .x.trose 1n flexible Container. related liOA 19-119 A·HNOS'\'ij 4.25t. 
(crystall ne a:aino acid solution) with 2::,i Dextrose f n flexible Co_ntalner. and 
related If . 19-120 AIU~OSYI~ 3.Si {crystal1 .1ne amino acid solution 1dth 5':. 
Dextrose 1n Flexible Container. L1~e"1se. NDAs 19-504, 19-505. and 19-506 
ut1ltze the Hutr1mix Dual-Chamber Container and have beedn approved from the 
standpoint of phannacology · · · - Safety 1nfonnation 
on Abbott's CRJ polyester container is in the phmacologist's review of the 
three approved KOAs. 

CONCLUSIOH: 

Applfcatfon 1s approvable from the standpoint of preclinical animal studies. 

Labeling was examined for confonnity wfth the Labeling Fonnat Revision 
Program. and found adequate 'rom the standpoint of phannacoloyy. 

cc: LNOA 19-564 
If',. 160 ._ W Ill 340 
Doc Room 160 
HfN 102 Glock11n 
R/D JtWflson,5/19/86 
R/D 1n1t. JKlnscoe,5/20/86 ' 
FT/jb,W5016P,D3638P,5/21/86 

I 
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The CR3 polyester container is the same Nutrimis Dual—Chember container as
approved in related NBA 19-118 hHIHflSTH 3.52 {crystalline amino acid solution}
udth 25% noxtrdse in Flexible Container. related HDA IQ-IIQ kilNDSTfl 4.25%
(crystalline amino acid solution) with 25‘; Dextrose in Flexible Container. and
related H . 19-120 NilHOSYM 3.51 {crystalline amino acid solution with 5%
Dextrose in Flexible Container. Likewise. Mons 19-504, 19-505. and 19-506
utilize the untrinix Dual-Chamber Container and have beedn approved from the

standpoint of pharmacology Safety information
on Abbott' 5 CR3 polyester container is in the phmacologist' 5 review of the
three approved "Dis.

up.An.-

CDHCLUSIOH: - -

Application is approvable from the standpoint of preclinical animal studies.

Labeling was examined for conformity ufltfl the Labeling Format Revision
firogran. and found adequate i‘rcml the standpoint of pharmacology.

 
cc: DA 19-564

WI 160 It‘d 340
00! IGO

HFfl 102 Glocklin

RID diflilson .5l19I86
RIB init.dKlnscoe.5120186
FTIJb.HSOlSP. 03638? .SIZIIBS '
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D1~1s1on of Surg1ca~-ilental ~"'~ Products 

1,11etoo1olog1st's tlevie~ ,lo. Z 

A. 1 • NOA: 1 !>-~ZJ 

~ill: 

Ju1J I, 1986 

i<ao..-litrum. inc. 
1 ~ 11 ttaruor day 11an\1ay 
Alameda, CA 945 Ul 

2. ~t ,iar;ie; 7.2~".. CJste1ne Hydrocnlor1de Injection, llSP 

3. Josage ror-m: sterile sol~tion in 10 ml additive syrin~e 

4. Pharn1acol0~icdl Cate~ort and/or Principle ~dication: 

,\dd1t1ve for use ~ith a~1no acids sclutions in parenteral 
nutrition. 

0. 1. Initial Sub.11ission: ~'JUSt 31J, 1985 

Octoi>er 15, 1985 
,lay 7, 1~86 (subject of tnis review) 
r~ceived for review 6/4/86. 

J. Sup2orting Jocument.s: 

4. ~elated Jocu~ents: 

.~uA 17-67J/:i-ll0u ~oott Laoordtories. 

c. Rell\aru : 

• 
JUI. 'l -
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nivision of Surgical-Dental drug Products

Microoiologist's Review do. 2

' f July I. 1936

A. 1. NBA: 19-523

ggglicggg: Kaoiiitrum. inc.
liil Haruor flay Parxuay
nlameda. CA 945Ul

2. Product dame; F.253 Cysteine flydrocnloride Injection. USP

3. dosage Form: sterile solution in lo ml additive syringe

6. Pharmacological Categor: andior Princigle Indication:

.uditive for use with amino acids solutions in parenteral
nutrition.

B. 1. Initial Submission: August 31.], i985

2. Mendments: Octooer 15. was
‘ ' .iay 1. I986 (subject of tnis review}

received for review fifiisfi.

3. Suggorting documents:

4. Related documents:

dun 17-57JIS-006 naoott Laooratories

C. Remaris:
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' , 
o. Conclusions: 

~ecor.tl'end appro¥al on the oasis of sterility assurance. 

cc: 
r " 19-523 
...= i-&-\60 iloc ~ 160 
Hr • 60/PnCooney:7/1/u6 
~/~ init. by C~Ho1oer~:7/I/S6/~rl~ussell:l/l/H6 
f/t deg: 7/2/86 ~26S1X/0003~ 

,, 

~-
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a I

0- mm:
Iity assurance.

Reconunnd approval on the Basis of steri

 
cc:

A l9-523

rim-160 doc Rm 160
Hr - OiPdcooney:I/lld6
Rid init. by CPHoioerg:?l|lafilvfikusselI:IIZIHE
fit deg: ifZ/BE AZGSIXIOUOJS

W i
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From:Madan Chilakuri <mc@pharmaregllc.com>
Date: Fri, Jul 28, 2017 at 5:07 PM
Subject: L Cysteine HCl Hospira NDA approval History
To: Michael Major <mwm@mppgroupllc.com>, Sean Brynjelsen <brynjelsen@gmail.com>, Rosen, Barry
<barry.rosen@advocatehealth.com>

Dear All,

Please find the attached NDA019523 approval history received from the FDA for L Cystine HCl Injection held by Hospira.

According to the approval history, the RLD product concentration is 7.25% L cysteine Hydrochlore

Regards,
Madan

Pharma Regulatory Consultants LLC
Ph: 207 756 4065 fx: 224 372 5396
mc@pharmaregllc.com
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lf.i'o1Y1tl"'IJIII, Tnc. 
' ~11 •!arbor 1ay Park-way 
~1a'lllda, r.A ?4501 

~ttent1on ~ ~on111 ~.Leonardi, D"•~• 

".ent lt111en: 

~eference is ..,1d1 to your new dl"'U<J 1p1,He1t1011 dated ".ugust ll"J. l 1W5, 
sub:,;i1tte~ pursuant tl> stct1011 505{b) uf the Federal Food ·, ' !)ru.,~· ·1nf 
Cos•Uc tic t for 7 .25" Cyste1nt '-l~rochlor1dt In,1~ct1r>n, 'l~P. 

·11 also acknol:t'l edge ,.ece1 pt of your ••n11!1!nt dated Se11ttt11ber U. HCJ'>, 

·,e t,ave cor.i;,iete".I the ,.evi&'lf of t'lh 1ppl 1cat1on and !\ave coi,clu-1ed t'1at 
adequate 1nfor'!lllt1on has bMtl presented ta dr10nstrate that t~e ".lrug fs 
uft and ai'fecthe f!>r utt as r4coatndtd 1n the f'1nal p,-1nte!1 hbe-Hn~, 
dated ~ctober 7, 1996. ~ceordf~gly, the cpp11cat1on 1s 1ppr-ov1d, 
effective on th4t 11tt of t~1s lett,,., 

Plt1s1 su~•1t one *'"ktt pactage of ttwt dNg when 1v1111bl1. 

·.re re!llhd you. that you 11111st COt!lli:,l y .-1 t~ the requ1rt111tn ts ut t'c,rth unr1er 
21 c" 314,an and 314,ql for 1ft 1ppro,ed MOA. 

S1~cerely yiours, 

Patr1c11 ~. ~usse11 . ~.,. 
011"9ctor 
!lh1s1on o' ~ur']1ca1-'lental 

!ll'ug Products 
?fffce of Drug ~stare~ arp,j 1e~1~w 
Center for ~rugs ,~1 110,~gics 

7 
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now

Vebiilitrun. me.
'7‘“ ”arbor 3ey Parkway
hie-neon. CA “501

Attention-.- a.or'nei-ci 3. Leonardi. "FIJI.

“.entlenen:

Reference is «ads to your new fire application dated August 3'). Nils.
submitted pu'Psuent to section 595%} n! the Peder-e1 Food. fimqg‘ani
Cosmetic hot for 1.35% Cysteine ‘iydrochioride inflection. 'ISP.

’Ie also acknowledge receipt of your amendment dated Seoteaber Li. 1916'.

'Je have cnnoieted the review of this applicetion end heve conc'luded that
aoequete infamtion has been presented to denonstrete that the drug is
safe and effective for use as remanded in the final printed ‘Iabeiinq.
dated 'ictooer 7, 1936. lccordingiy. the eopiicetion is approved.
eflectiee on the date of this letter.

P1 ease submit one nerizet vectege of the drug enen aeeilabie.

we remind yonthet you met comply «in the reouireinents set .‘orth under
2! CFR 318.39 and 31!.31 for an approved nus.

Sincereiy your! .

htricia “. Russe‘li . “L".
Director

Oieision 9' Surgical-“ante!
' Mg Products

Office of Drug r«search end 'levlen
Center tor trues and “lioinqics

avenoan .
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Rev. 1017/86, NOA 19~523 
7.25t Cysteine HCl 

•: . _, . ~ - j .. ·. ' . 

;;-... . -~.:cd by: :.:fLJt7c.'-:::_ IY,hj_K. ; 4,c,-1 

PACKAGE INSERT 

excessive heat. It ,, recommendltd 
tl'lat the product be stontd at room 
temperature (2S°C); however, brief 
expoaure up to 40°C doee not 
adversely affect tile product. Solution 
1'1,1t l'lu been frozen rnua1 not be 
useo. 

NOC 0601-0473-10 
(Mar 1986) 

Ot>irttx,111<1~ 

KabMtrum, Inc. ~~ 
Alaf-. CAloi6Q1 :JSA 

APPROVED -·~---~-?. ------

__ j 
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~ev. 10/7/86, NOA 19-523 
7.251 Cysteine HCl 

INOICA TIONS ANO USAGE 
7.25% Cysterne Hydrocnlor;de 

lrijectIon, USP is 1ndicate<1 for uiie as 
an additive to om1no acids solutions 10 
moNlt nutritional requirements of 
newborn rnlents raqu1ring total 
parenteral nutrition (TPN) 11nd of adult 
and pediatric patients with severe l iver 
diHase who may have impaired enty• 
malic processes and require TPN . It 
ccn als,, be add9d to am,~o acids 
solutio~s to provide a more complete 
profile of amino acids for p,otein 
synthesis , 

CONTRAINDICATIONS 
Due to the a<:idity of the solution. 

7.25% Cysteine Hydrochloride 
Injection, USP should not be given b') 
direct injecticm into a peripheral vein 
because phlebitis may result. 

WARNINGS AND PflECAUTIONJS 
7.25% Cysteine Hydrochloride 

Injection, USP is a hypertonic solution 
and sho~l1 be administered only· as ll 

component ol a,, admixture ol 
parenteral nut,lenls . It is c,nly to be 
admlnislered intravenously. 

Pr-a,iancy category C 
Animal reproduction studies have not 

~n conducted .,.ith 7.25% Cysteine 
Hydrochloride Injection. USP. It i& also 
n-0t knoy;n whether 7 .25% C)'S1e ine 
Hydrochloride Injection, USP can 
cause fetal harm when admini&tered to 
a pregnant woman or can affect 
reproduction capacity. 7 .25% Cysteine 
Hydrochloride Injection, USP should 
be grven to a pregnant woman only ii 
clear1y needed. 

ADVERSE REACTIONS 
No adverse :eactions to Cys1eine 

Hydrochlorloe Injection have bean 
,eponed at the recommendlld dosage 
levels. 

2 

PACKAGE INSERT 

DOSAGE ANO ADIIINISTRA TIOl'I 
For addition to amino acids solut ions 

intended for use In newborn infants. ,1 
is recommended that 7 25% Cysteine 
Hydrocnlo11de lnIection, USP be added 
to the amino ac,ds solution to provide 
cyste,ne at appro~imately 1 .5% ol the 
total amino ecid~ being supplied. 
Hence , an ,ntant receiving an, no acids 
solutions at 2.5 g/kg/day should be 
p1ovided 37 5 mg/kg / day of cysteine 
or 0 .75 ml/kg /day of 7.25% Cysteine 
Hydrochloride Injection. USP. An in• 
rant receiving 3.0 glkglday of amino 
acids snoult'l be provided 
0.9 ml/kg/day of 7.25% Cysteine 
Hydrochl~ride l,1)ection, USP. 

For addlfon to am;no acids solutions 
that are intended for use in adults , a 
dosage of 5 mQ or cysteine per gram 
of amlnu acids can be us&d. ror 
••ample: 6 ml. of 7.25% Cysteine 
Hydrochloric;:., Injection, USP added to 
500 ml of Nov,mine~ 11 .4% Am;no 
Acids Injection will provide a final con­
centration of 60 mg cyste;ne/ 100 ml 
of amino acids sotu1ion . 

These amino acit:is admixtures 
should th~-~ be aseptically dilute.:! 
with apr-,rop·Iate caloric substrates 
calculateo to supply the patient wI1h 
adequate energy. The admixture 
should be refrigerated until ready for 
use and used within 24 hours or the 
time of mixing. 

Parentera! drug products should l>8 
inspected v1~ually for par1iculate mal• 
ter and d iscoloration prior 10 adminis­
Iratio11, whenever solution and con• 
tainer permit. 

HOW SUPPLIED 
7.25% Cystelne Hydrochloride 

Injection, USP (0 ,5 g cysteine) is 
supplied in a 1 O ml additive syringe, 

Exposure of pharmace:;tical products 
to heat shot.Id be minimized. Avoid 

3 

- ------------------·--~ 
t 
I 

4.c.-1 

APPROVED -· _ .' .? - ----
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Iiii-w. IOKUBE, NDR 19-523 . ..--i.i'.;":

?.25‘l. Cysteine HCl

INDICAYIONS AND USAGE
? 25% Cysteine Hydrochloride

Intention. USP :5 indicated for use asan additive to ammo acrde solutions to
meet nutrittonei requirements of
newborn intents requiring total
parenteral nutrition “Phil and at adult
and pediatric pmients with severe liver
disease who may have impaired only
maul: processes and require TPN. II
can also be edded to amino snide
solution to provide a more complele
profile of amino acids tor grotem
synthesis.
CONTRAINDICATIONS

Due to litre ecid'rtir oi the solution.
7.25% Cysteine Hydrochloride
rniection. USP should not be given or
direct iniection into n peripheral vein
because omeoitrs may result.
WARNINGS AND PRECAUTIONS

125% Meme Hydrochloride
rnjectlon. USP is e hypertonic solution
and should be sdrnirrretered only as n
meow“ e! on sdrnixture oi
perentersl Nutrients. It is only to be
administered intremously.
PW oer-gory c

Animal reproduction audios have not
been conducted with 7.25% Cyeteine
Hydrochloride Injection. USP. It is also
not known whether 125% cysteine
Hydrochloride Iniection. USP cancause letel hetm when administered to
e pregnant women or on sheet
reproduction ceoecrty. IM Cysteine
Hydrochloride lniection. USP should
be given to a pregnant women only it
clearly needed.
entrees: REACTIONS

No adverse reactions to Cysteine
Hydrochloride injection have been
reported at the recommended dosagelevels.

PICKAGE INSERT

DOSAGE All) ”NUTRITION
For addition to amino acids soiutrons

inrended for use In newborn infants it
is recommended thel ‘3 25% Cysteine
Hydromloride loner-on. USP be Added
to the ammo aside solution to leId.
cysteine st eporoxirnerely 1 5% oi the
total emino lords being supplied.
Hence. an intent receiving amino adios
someone at 2.5 gtirgtdai; should be
provided 3? 5 mgrkgldsy of cysteine
or 0.75 rnLtIrgtdsir or 125% Cysteine
Hydrochloride Injection. USP. An in-
tent recemng 3.0 gllrgldsir of amino
acids snouie be provided
0.9 muttering! or 125% Cysteine
Hydrochloride ingestion. USP.For addition lo amino acids solutions
that are intended for use in adults. a
dosage ol' 5 mg of cysteine per gram
at amino acids can he used. For
example; 0 triL of "2.25% Cysteine
Hydrochloride injection. USP added to
500 mL of Novemme‘ 111% Amino
Acids lnieuion drlll provide a line! eon.
centretion of so in; cysteinerroo I'rlLof ammo suds solution.

These ammo acids edmixturee
should then be aseptically diluted
with appropriate olldric substrates
calculated to supply the patient «1h
edequete energy. The admixture
should he relrigers‘ted until resell; tor
use and used within 24 hours oi the
tune ol mixing.

Parenteral drug products should no
inspected visually tor perhaulete rhet-
rer and discoloration prior to admrnis-
lrafion. whenever solution end con-
tsiner perrnil.

Ill-OW SUWLiED
125% Cysteine Hydrochloride

Injection. USP {0.5 9 systems] is
supplied ”1 s 10 mL additive syringe.

Exposure ot phetrneceuticel products
to heat should be minimized. Avoid

i
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Rev. 10/7/ 86, NOA 19-523 
7.25% Cy~teine HCl 

PAC',KG£ INSERT 

I • • 
747310-0 
(Mar 1986) 

7 .25% Cyatelne 
Hydrochlorlde 
Injection, USP, 
In 10 ml Addltl•1e Syringe 

OESCAIP1'10M 
7.25% Cyateln• Hydroc;hloride 

lnjeCUOn, USP (0.725 g u the 
rnonohyd,ete), la a sterile, non­
pyrog.nlc IIOlutlon. Each 10 ml pr~ 
vlde1 0 .S g cystelne and 4.13 mEq of 
chloflde in Water !or ln)ecllon, USP. 
The pH ,.,,gt ia 1.0 to 2.5. C'{ltetne is 
a aul1ur-eontalning amino eek! whlci1 iS 
unl!able when include(! in autocleved 
solllliona of amino acids. To avoid !his 
problem, Cyateine Hydrochloride tn]ec• 
lion is provided u an ldditlve to UM 
with amino aclda solu1iona. The atruc­
tural formula for cy11"ln1 hyarochlOfide 
ia: 

H 

' HSCH, - C - COOH • HCI • H,O 

NHa 

CLINICAi. PHMIIIACOI.OOY 
In u,e edult, cysteine Ill -vntheelad 

lrom metn iOnine via llut tran• 
sulfuratlon pathway. H_..., In 
nllWl>Oln Infants maturation ol the en­
zyme Syatlffl 11-.ded 10 COl'IVltll 
methionine to cyttelne 1, not complete: 
tllert1oie , cyl!eine is g-r•Uy con­
sidered an euenlial amino acid in in­
!anta. In addition, adult and 
pediatric pltlenta with MV .... 11ve, 
dlae- may have an impairment ot 
the eniymlltlc conversion ol 
mllhionine ta cystelna. 

7 

APPROVED 

4.c.-1 

::_.:~-- ? 2 
--·---. -

__ j 
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Rev. IONIBS, NDA 19-523 ”had by;
7.257. Cysteine HC‘I

PA 'J‘EE IHSERT

«moo
IMO! I”)

7.25% Cyllolno
Hydrochloride
Inloctloo. USP.
In 10 mL Addltlu Syringe

mwrm
1.25% cum- Hydrochhrido

inpation. USP (0.?25 g u m
momma). II a main. non-
uyrog-nlc “Mm. Each 10 mL orn-
m O.ngm mun mqud
cabrio- in Him: ht Inn-won. USP
Wolf-MOI n 1.0 to 2.5. Gym-mo LI
I Sulfur-contusion mm “in «men is
unit-bl- «min mum-u in mm
mmdmm. To mam»
uranium. 6min. Hydlochlwido Inhe-
lunhwfitdumoddillulnm
with amino use: mm. Th- am-
turol iorrnuI-I lor crown. hydrochloddait

H

HSCH,—é-GOOH . HCI . mo

NH.

WWW
ln'llnoounmymmhmml'rornnmhlonlnewamouw

wmwmlr.m.ln
nomnlnfmmurmdfln»
“Wand-0mm
munnuocyuolnouooatmpmm
Im.mhgmstm
m-nmmnoomdlnln-
m.lnm.mnm
Whmmmw
mmhMMump-Immol
Wonmnlflcummimol

My ’rl'r’rfl’t 4.6.4
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Rev. 10/7 /86 , NOA 19-523 
7.25t Cysteine HCl 

ttDC 0601-0473-10 

7.25% Cyatelne 
Hydrochloride 
lnJectlon, USP 
(0.5 g Cyatelne) 

For In1ra11eno11• UN 
After Dll11llon 

Sterile _ Nonpyrogenlc 
Single Dose Container 

CAUTION: U.S. Federal 
law prolllbtts dlapensing 
without prescription. 

Code 
473-10 10 ml 

L•, r _· ,,1 .:r - ( ' · · 
c.'-- t . .... .. Q , a'. --------

NDA No: ' ' · -~ L,; Rc'u _;!____ ~ - , , 

Revtewed t,y; -22. !j hr~ -::z2 :J j r,, 
J ' 

UNIT CARTON 

'II!. -·· .I 

APPROVF.D 

4.a.-2 

-- J 
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“Hg _'_

Rev. 1011;86, NBA 19—523 N _ ,_ J '."--~—- 4.a.-2
LES: Cysteine HCI DA No. ——‘-LTR°‘1- —';___:__L

“"15“" by 4W?9
UNIT CARTON

«at 0001-0011::

CAUTION: US Federal
law prohibits dwfil
Minou! mfimion.

Cod.
473-1 III 1 0 mL

—
amnwm W

KabiVitrum, Inc. egg) . __... .“scam-um.“ “-

CIU‘I’IONMUSTBEDILUYEDBEFOHEUSE mmmyroomWilma(25'CITI'F)
. . Q 3

7.25% Onion-la g ’
Hydmchloridu i
Injection. USP E

(0.5 9 Cysteine) 3
For InlrIVOMUI 0-. E
Arm ouuuon 3

Stem - Nanpyrogonic 3.

Singll Don Conmnfl g

E
E

Each10MI.mm9.7259cmMM.USP[0.59 Emma}InwarinW.“9!",”with-9413mEqcalchbflflo WWIImlmumamWWW

. “ a -fi:
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Rev. 10/7/86, NDA 19-523 
7.25% Cysteine HCl 

SYRINGE LABEL 

10 ML NOC 08014'7">>0 

7.25% CYSTEINE 1-fYOAOCHLOAIOE 
INJECTION. USF' 
10.S G CYSTEINE) 
STER•LE · , l'IONP\IPOOENIC SINGLE ClOSE CONTAINER 
FOR INTRNENOUS USE AFTER 01LUTION 
SEE POCIVIGE INSERT 
CAUTION• US FEDERAL LN1 PAOHIBITS DISPENSING Wllf<ullT 
PA ESCAJ F'TION o.n,o-o 
OISTAISU T ~O 8V 

~~!::;,.1~.:,.· 

I 
! 

COOE 
473-10 

4.a.-1 

,.. .- . 

• 

--
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Rev. ION/86, NBA 19-523 4.a.-1
LEST- Cyste‘ine HC1

Labeling: C: '

sumac LABEL 1am No.- @13-d. ft" ‘r’ ‘ .

”W am"“' :6

10 ML Mic Damn-rave
3' 25% OYSTEINE HYDROCHLORIDE
INJECTION, USP
:05 G OYSTEINE]
stem:- .mmnmamc mm! 5055 CON'I'IIINEH
FOR mrmuous USE man munch
SEE PACKAGE INSERT
awnou- LI 5 FEWNL WPROHBITS MPEHSDNG MTMJT
nnEscnmm wan-o
amalaurio sv CODE
mvnmm‘ inc. 4; 03‘ 10mm 0 am Uh
an m LOT
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Rev. 10/7/86, NOA 19-523 
7.251 Cysteine HCl 

NDC 0601.1\473-!0 

7.25% Cysteine 
Hydrochloride 
Injection, USP 
(0.5 g Cystetne) 

For lntravenoua Uae 
Atttr Dllullon 

Sterile - Nonpyrogenic 
SJngle Dose Containo, 

CAUTION: U.S. Federal 
law prohibits dispensing 
without prescription. 

Code 
473-10 

Dial,obuf.cl by 

10 ml 

KabtVnrum, Inc. c§~ 
......_, CA 114501 tJS.. '-'' 

4.a.-2 

UNIT CARTON 

APPROVED Io -,;;>...7-gt° 

--· 
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Rev. LON/86. NDA 19-523 4.a.-2L251 Cysteine HC}

 

 

mm mmu J J. {6
APPROVED f 6 4’

"961301447110

3 § §

7.25% Cysteine £913 '
Hydrochloride Egg
Injection, USP Es -:

(0.5 9 Maine) 353; g351' §

For Inmvunoun Use :1 :3£3 3
arm Dlluflan $3 5 £5)- 3Sgofiha—Nonnymonmc EEEU?§
Small! Don Domain: 5 g 53% g
CAUTION us new 3' ‘ 535 5
In Milan; wppgnyng 1; g“; gé r
mnnm proscruptucm. :32 E E 3

a?“ i
5 «5; 11God. 9 E "' 5

4:13-10 10 mL 3.5 §33§(

06.1mm

KanMrrum, Inc. %% -———'Mum. CAN”: uaa

- ‘ - Eton Ex.1093 '
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Rev. 10/7/86, NOA 19-523 
7.25% Cysteine HCl 

SYRINGE LABEL 

10 Ml NOC 0601-0•Tl-10 

7.25% CYS-:"EINE HYDROCHLOAJOE 
INJECTION, USP 
(0.5 G CYSTEINEJ 
STERILE - ll()NO\~OGe~•c SINGLE DOSE CONIAl'<Efi 
fOA INTRAVENOUS USE A~TER DILUTION 
SE!' PACKAGE INSERT 
CAUTION US FEOE~AL LJi/1 PR0+il50 5 o,SPENS,r«; WIT~OuT 
PRE SOUP'T ION 0473 ,o,o 

01$T AiSL:l E ~ BY 

KabiV1trum. Inc. 
Allffifc0.11 CA 94=,t:• US,l 

EKP CATE LOT 

COOE 

473-10 

4.a.-1 

APPROVED /li . JJ -~ 
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Rev. IUIFIBS, NBA
?.25% Cysteine HCI

19—523

SYRIHGE LABEL

10 Ml. NBC “cu-5‘71“}
??5"u CYSTEINE HYDROCHLOHDE
INJECTION. USP
:05 G CYSTEINE]
ETEl‘IlE — "251%!"me SINGLE 0055 annulus»:P09 mmmimus USE IK‘IE“ DrLunon.
SEE lac-was wszar
GIL: “OH u s #:Deq :lL LM “WIF"S D-SFEhs-HC. mmou I‘NEECRII’VION Lynn. 1
mam-hurt; a»
KaDNIlrum. Inc.Ilmw Gum- Uhd
EIP EMT!

cone
4:11-10

L01

4.a.-1

APPROVED 416" 9‘) "3’5

n...‘
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/~DA 19-523( A-Az) Conpleted: 5/30/86 

M£01CAL OFFICER'S R£VlfW OF NOA S~PPLfMENT 

Sponsor: KabiVi~rum 

Drug~ 7.25i Cystefne HCL Injection. USP 1n 10 ml Additive Syringe 

· Categori: Amino Acid as Nutritional Supplement 

Dosage Fo'!!_: Sterile non-pyro~enic Aqueo~s So1ution 

Route of Administration: l.V. Infusion 

I ndi er •1 ons: Pa rentera 1 rlutri tiona l Supp 1 ementat ion 

Submitted: 5/7/86 
Received: 5/9/86 
Assigned: 5/20/86 

Type of Sul>mission: NOA supplement __ in resr,onse to not appro\lable notice. 

Background: 

· .. ie original lllJA for this prcduct 1,as sub1nit·,:ed 8/30/8:i. The sponsor was 
notified that it was not approvable 1/24/86. 

Most of the defkiencies involved Chemistry and 1Hi:robiology problems. The 
product was thought to be clinically approvable ,dth label ins revisions. The 
present submission addr~sses all cited deficiencies. 

Revised Package Insert Review: 

The requested revisions in the sections of 11 CJ inical P11annacolo!Jy" and 
ll!ldf cations and Usa!Jew have been made and they are satisfactory. The 
remainder of the p.i. is as previously submitted and is satisfactory. 

Recommendations 
' 

NDA 19-523 is clinically approvable. 

• • • • f vv 

JUi< .- 1su-~ 

I 
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non 19-523(n~nz) Completed: 5/30f86

flEDICAL UFFIEER’S REVIEW OF HUA SUPPLEMENT

Sponsor: Kabiiitrum

2333; 1.25% Cysteine HCL Injection. USP in 10 ml Additive Syringe

Categorz: Amino Acid as nutritional Supplement _

Route of Administration: 1.V. Infusion

Indicr‘ions: Parenteral Nutritional Supplementation
 

Submitted: 5/7/86 _
Received: 5/9/86 __.
Assigned: 5120I86 . _

Tgpe of Submission: RDA supplement_in response to not approvable notice.

Background:

.ne original NBA for this product was submitted 3130/85. The sponsor was
notified that it was not approvable llZd/Bfi.

Host of the deficiencies involved Chemistry and Microbiology problems. The
product was thought to be clinically approvable with labeling revisions. The
present submission addresses all cited deficiencies.

Revised Package Insert Review:

The requested revisions in the sections of “Clinical Phanuacology" and
Indications and Usage“ have been made and they are satisfactory. The
remainder of the p.i. is as previously suumitted and is satisfactory.

Recommendations

HDA 19-523 is clinically approvable.

 
n C. Kenealy, “.0.

u :99

Dosage Foam: Sterile non-pyrogenic Aqueous SolutiOn

J’Ob W! ’if
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NOA 19-523 

fo£DICAL Of ·· :R'S REVIEW OF ORIGlijAL NDA 

DATE COtiflLETED: 9/25/85 

NAME OF SPONSOR: KabfV1trum Inc . 
A1 ll!leda • CA 

NAME OF DRUG: Cyste1ne hydrochloride, 7.25i 

PHARMACOL')GY CATI:GORY: Parenteral nut•·f ent ( am1no acid) 

CLASSIFICATION: 5 CU 

DOSAGE FORJ4: Addittv1! to amino acid infusion during total parenteral nutrition 

ROUTE OF ADMINlSTRArtON: Intravenous Infusion 

DATE OF SUBMlSSION: 8/30/85 

DATE RECEIVED: 8/30/85 

DATE ASSIGNED: 9/20/85 

TlPE OF SUBMISSION: Original NOA 

This NOA seeks approval of a cystefne additfv~ for amino a~id infusions auring 
TPN, Cystefne has not been considered to be an essential amino acid for 
nomal adul ts or children. However, there is evidence that the enz1me system 
responsible for the synthesis· of cysteine from methionine becomes active only 
at term or very ~hortly thereafter. For thf~ reason, many neonatoicgists 
consider cysteine an es~entfal nutrient for pre-term neonates. 

ThP. sponsor presents none\~ clinical data with this NOA. Reference is made to 
NO~ 18-792 (Neopham 6.SS Amino Acids Injections) for evidence of clfnfcal 
safety and effectiveness. Published and unpublished reports of pre-clinical 
and clfnfcal studies of cystefne containing amino acfd solutions from this 
country and Europe are sumar1zed. 

Reference ts made to th~ approved and co11111ercfally available Abbott 
Laboratories Inc. product, cystefne hydrochlor1d~ O.~ gm. 

The bulk of the r'!ffl41nder of this s•Jbmissfon ts co:icerned prfmartly wfth 
manufacturing and co~trol data and will be reviewed by chemf stry. Evidence of 
compatf b11 f ty of th1 s additive with various amino ~.c1 d solutfons cor.lllercf ally 
available should be considered i>y Chf!tl\istry and t'hannacology. 

Drafts of the proposed labeling and of the package insert are submitted • 

.. nr:r 2 ~ \('\QI=: 

,_,~~---------------, 

7 
J 
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PACKAGS INSERl' ~ 

Description - Satisfactory 
' ' 

.2 

Clinical Pharmacology - This section states that • '14lults and pediatric 
patients with severe liver disease often have an impairment of the enzymatic 
converalon of methionine to cysteine. • The sponsor should be requested to 
sul:r.nit references from the literature to support this broad statement. (See 
recQl'lnendations.) 

Unsatisfactory 

fodications and Usage - In this section, the statement is made that this 
product is indicated to meet the nutritional requirements • ••• of adults and 
pediatric patients with severe liver disease who have ir.;?aired enzymatic 
9rocesses and require TPN,• Substantiation of this statement fran published 
reports should be sul::mit ed (see recamiendations). 

Unsatisf-'lctory 

Contraindications - Satisfactory 

warnings and Precautions - satisfactory 

Adverse Reactions - satisfactory 

Dosage and Administration - Satisfactory 

This NOA is clinically 3~rovable pending the following. 

1. Assessment of evidence of compatibility of this additive with all 
COl!lilercially available amino acid solutions by Cher.1is,.ry and 
Pharmacology. 

2. The following cailtlents should be addressed to the sponsor 
ooncerning the package insert. 

a, Clinical Pharmacology - In this section, the last sentence 
$1:.ates, •tn adc11tion, adults and pediatric patients with 
severe liver disease often have an i.llpirment of the 
enzymatic conversion of methionine to cysteine.• Please 
sUl:lnit appropriate references to substantiate this 
statement. Otherwise, please revise the statement to read as 
fC'l.lowa: •rn addition, a.dult and pediatric patients with 
severe liver disease may have an ilrpairment of the enzymatic 
conversion of methionine to cysteine.• 
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PM mutual

Descrifiion 7 Satisfactory

Clinical marmaoolm - This section states that '... adults and pediatric
patients with severe liver disease often have an impairment of the enzymatic
conversion of methionine to cysteine.' The sponsor should be requested to
wait references from the literature to support this broad state-mam. {See
recasrendationa . )

Unsatisfactory

Indications and Use e - In this seCtion, the statement is made that this
product Is Indicate: to meet the nutritional requiremnts '... of adults and
pediatric patients with severe liver disease who have impaired mtic
processes and require m.‘ Substantiation of this stateroom: frat published
reports should be submitted (see recanuendations}.

Unsatisfactory

Contraindications - Satisfactory

warnings and Precautions - satisfactory

Adverse Reactigfi - Satisfactory

Dosage and Mistratio — Satisfactory

mums

This mm is clinically approvable pending the following.

1. Assessment of evidence of comatibility of this additive with all
counerciaily available amino acid solutions by (maestry and
Pharmacology.

2. The following consents should be addressed to the sponsor
concerning the package insert.

a. Clinical marmaoology - In this section. the last sentence
states. 'In addition, adults and pediatric patients with
severe liver disease often have an inpainmt of the
enzymatic conversion of methionine to cysteine.‘ Please
sutInit appropriate references to substantiate this
statunent. Otherwise, please revise the statement to read as
follows: 'In addition, adult and pediatric patients with
severe liver disease may have an inpairment of the enzymatic
conversion of methionine to cysteine.‘

-l‘n
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b. Indio...dons and Usage - In this ~tion, please roodify the 
statement• ••• adults and pediatr:ic patients with severe 
livei: disease who have ~ired enzymatic c0nversion ••• • to 
read• ... adults and pediatric patients with severe liver 
disease who may have ilnpaired enzymatic conversion ••• ,• 

unless appropriate teferences are sited~~(/"~:/: 0 
~~~.~ 

NDA 19-523 
LJ!PN-160 

HPN-340 
R/D JKenealy 9/25/85 
R/D Init. 'a/ l:.Qlalters 9/25/85 
PT OLA 2046N A0121N 10/22/85 
Doc. RO.JIii 160 

• 
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MEAIO RECORD I 
PIIOllt . C.P. Hoib•ra. Sutw Chma 

A VOID t.'AAORS 
l'UT IT IN W1UTINO 

HDA l9-52l(KAbi-Vitrum) Filo for 7.25% Cys lnj. 

I f / 
111..,JCCT, CheDI Revie"·(Dr. Sid ll Dated Aug 8, L986 

0A1'& 

Aua 26. 1986 

tntN-160 
OIVIIION 

_______________ __. 
,u ..... .,. 

Prom chemistry st.lndpoint • the applicat.:ion snould be approved, 

cc:Dr. Si • :1-L60 l., 
\-------

. ~-- , 
'-.1 

oc. ~·.1w&10T N·-"'••111 

1 
• 
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DA?-

An. 29. 1936
arm.

“IN-d 60
“VINO”

“II. c.?. Katha“. Suw Chan

M m 19-523(hbi-V1trunl F110 for 7.251 Cy. In}. 

III-41:7: Ch'eflil icviflmr. 5!"! ‘2 Dated. Aug 8. 1986 
WWIII!

From chemistry standpoint, the application should be approved. -

!

cunt. Sté' “-150 ‘\f

”328%

"" Pad/”R f/JW ‘
II. ’I'u — ' I ‘-_—h—‘ “natural/Ir In

I, “- ’ '-1 - - l a, *—

von M nu ma \'

W '
1
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i'IDA 19-523 

Applicant: ltatiV1trJm, Inc . 
Alamed3, CA 9~501 

Review #1 

Revie1t Date: November 7, ~985 

REVIEW AND EVALUATION OF PW.RMACDLOGY AND TOXICOl,OGY .D.ATK 
Original Su11111ary 

Date Received - August 30, 1985 

Drug: 7.25% Cysteine Hydrochloride Injection, USP 

Formula tj on: 
Cy:,teine l:iydrochlortde, OSP 

Water for Injection, USP 

g:n/10 ml addi~ive-:,yr~pge 
• 0.725 (equivalent to . 

0.5 gm CystEine) 
q.s. 

Category: Fluid 1111d Nutrient Replenishe~ - Additive to Amino Acids 
Soluti,:>rui During Total Paren';er ·. Nutrition 

Related 
NDA.s: .18-792 - Neopham, 6. 5% Amino Acids Injectio,, 

Marketing Indication: Additive t.o a~o acid infusiC1ns to meet 
ll\ltritional requirements of newborn infants 
requiring total parenteral nutrition (TPN) and of 
adults and pediatric patients with severe l.ver 
disea:,e who have impa! :·,:;r: ei"l zyma~.ic proceases and 
requuC'e TPN. 

For newborn infants, 7 .2Sj Cysteine Hydrochloride 
Iojection, DSP should be added to the am.in~ acid 
solution to provide oyste1ne at approximately 
1.5% of the total amino acids being supplied 
(e.g. an infant receiving amino acid infusions at: 
2.5 gm/kg/day should be provided 37.5 mg/kg/day 
of cysteine or 0. 75 ml/J/6 /day of 7 .25J Cysteine 
Hydrochloride Injection, USP). f'or adults, a 
dosagf' of 5 mg cysteine/ gm of ami!'lo acids· ca.1 be 
used. 

/,:Jv 2 2 198G 
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I'M 19-523

applicant: KabiVitrm, Inc.
llamada, CA 9850!

Review 01

Review Date: "member T. 1985

REVIEH AND EWLUATION 0F PHARHMDLOGI IND TOXICOLOGY MT!” _
Original Summary

Date Received - ingust 30. 1985 ‘ ‘

Drug: 7.25! Cysteine Hydrochloride Injection, USP

Formulation: gym no addizwé'm1.332
Cysteine Hydrochloride, USP .. 0.725 {equivalent to

0.5 an Cysteine}
Hater for Injection, USP (1.5.

Category: Fluid and Nutrient. fiepleniahe: - ldditive to imino lcide
Solutions During Total Parenter. Nutrition

Related

"1313: 38-492 - Neophan. 6.5! Amino acids Injection

Marketing Indication: ldditive to anino acid infusions to meet
nutritional requirements of newborn infants
requiring total parenteral nutrition (TPNJI and of
adults and pediatric patients with severe liver
disease who have inp'ni-cr‘ enzymatic proceeses and
requix'e TPN.

For newborn infants. 7.253 Cysteine Hydrochloride
Injection. [18? should be added to the amino acid
solution to provide cysteine at approximately
1.5! of the total amino acids being supplied
(mg. on infant receiving amino acid infusions at
2.5 walks/day should be provided 37.5 lights/day
of cysteine or 0.75 ulna/day of 13253 Cysteine

Hydrochloride Injection, USP). For adults, a
dosage of S n3 cysteinefsn of amino acids can be
used.

my 2 2 193—.
, a.
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N~w Preclinical Studies: 

Evaluatior_:, 

?. 

None. 

Applicant refers to pre_clinical data in NDA 
18-792 and to support this NDA. 

is also used in support of tbi.s ~A. 

Reference is made to the pharmacolqgy J:?.eYiew 
(7-15-82) by James E. Wilson, Ph.D; fn NDA 
18-792. ~reclinical data are suDIDarized in 
the Evaluation section. 

This tlDA is for 7.25J Cysteine Hydrochloride Injection, USP, sup~~!~o in 
a 10 ml addit.1ve glass br1rrel ~yril'lge. Each 10 ml provides 0.5 gm - ·-:. 
cysteine and q,13 mEq of chloride in Water for Xnjection, USP, - CysteinA 
is to be usP.d as an addit.lve to amino acid infusions to meet nutritional 
requirements of newborn infants ~equiring total parenteral nutrition 
(TPN) ar.d of adults and pediatric patients with severe liver disease who 
have illlpaired enzymatic processes and require TPN. For infants it is 
recomendec that 7.25J Cysteine Hydrochloride Injection, USP be added to 
the am.1110 acid soJut.ion to provide cysteine at approxilllately 1 .5j of the 
total amino acids t-eing supplied. For exacple, an infant receiving an 
amino acid infu~ion at 2.5 gm/kg/day should be provided 37.5 mg/kg/day of 
cysteine while 5 mg oysteine/gm or amino acids can be used for an adult, 
This drug ls chemically and pharmacologically related to 5j Cysteine 
Hydrochloride Monohydrate Inji!ct1on marketed by Abbott Laboratories. 

Cyste:!ne is a sulfur-conta 1ni.ng amino acid which is unstable when 
included in autclaved solutions of am::.no acids, To avoid this problem, 
Cytite.be Hydrochlori Cle Injection is provided as an additive to be used 
with amino acid solutions, 

Cysteine is generally considered an essential amino acid in infants and 
young children due to the absenct- of inadequate levels of the hP.patic 
enzyme cystathionase. This enzyme system converts methionine to cysteine 
in normal adults; however, the age at which methionine conversion"to 
cysteine becomes adequate is unknown. Additionally, patjents with severe 
liver disease may have an impairment of the enzymatic con~~rsion of 
methionine to cysteine. 

No new preclinical data were submitted. Reference is made to N\1A 18-792 
(Neopham 6,5% Amino A~ids Injection) and and for 
preclinical data to support this NDA, Animal safety studies of Neopham, 
submitted to NDA 18-792, included 28 and 56 day subchronic toxi9ity 
studies in rats and d<>gs, respectively, which were conducted by Vitrum 
Ltd., Stockholm, S\:eden. ' 

England, conducted animal 
safety studies of the silicone fluid 1or ~he lubrication Df medical 
de•r ice::,. 

HRC conr.lucted USP XX Bi,,logical Test Pr.->cedures for 
Elastomeric Closures f'or Injection. These studies were con~idered 
pivotal and adequate. 

-
-· 
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l.,eopham, 6.SJ f:.mno Acids I njection, formulated with 18 amino ac i ds, 
including L-cysteine 1.0 g~111ter, in a pattern simi)ar to tbe amino acid 
rattern in the proteins of hUll!an breast milk, demonstrated a low order er 
toJCicity in ae:,,te intravenous toxi city studies in four species (mice, 
rats, rabbits and dogs). In mioe, the intravAnous LDso values of 
Neopha:m ranged ftom 108-262 ml/kg/day. 'the clinical dosage ranges from 
15-23 ml/kg/day (1-1.5 gm/kg/day) 

A 28 day intravenous toxicity study cf Neopham, in r'used at different 
dosage., over 20 ho1Jr perious, was conduct.ed in the rat. Animals infused 
with 290 ;2.7 gm N) ml/kg/day on a nitrogen-free dlet lost more weight 
during an Rjaptation period than parallel control rats given an oral 
casein ?l us O. 6J mcth iooine diet.. These animals had a mean significant 
increASP. in the relative organ weights of kidney and spleen, but -t.he-• 
incrP.ases ~ould not be correlated with any histopathologioal 
abnormalities or changes in blood chemistry. Some differences were .. :.. .. 
observP.d in tbe tot91 protein, gloouJin fractionp and albumin between the 
infused and non-infused group-.. but these WfJ re expl ained by the ·varied 
nutritional intakes. 

A 56 day intravenous tox icity stuoy of Neophan. (15 or 45 ml/kg infused at 
9 ml/kg/hr for 5 hours) in dogs caused emesis at the higher dosage, 
particularly when the infusion rate was excessive.. 

A :,ubcutaneous toxicity study of Neopham administe1•ed to neonatal rats 
from days 10-1il of life showed no difference in the 1'.3Vt:l of' DNA irt the 
brain compared ,to rats similarly treated with 5j de~trose. There were 
some sex differences when each sex ·:3s exam.i11E"d alone, but the deviations 
we~e i~ t.he opposite direction and counterbalanced each other. HighP.r 
levels of cholesterol in the cerebrum and cerebellum for both sell'.es were 
observed at 21 and 31 days in the ~mino acid group than in the dextrose 
controls. At 60 days, the cerebella1· tevel of chole.'lterol in females was 
significantly higher than the control value. Investigators theorized 
that treatment of the neonates with the amino acid mixture may have 
silllulated the myelination process. Some neonates which were allowed to 
mature and intermate showed no differences between the two groups in 
terms of fertility, litter size, number of stillbirths or survival of 
progeny to weaning. 

silicone fluid t·or the lubrication of 
medical devices _ _ 
pa3sed requirements for acute texicity, intral 1taneous reactivity, tissue 
react.ion, pyrogenicity, SO day implant and cell culture test. 

formulation . passed the USP XX 
Biological Test Proc,idures for El astO<Deric Closures fo,- Injection (acute 

ystemic and introcutaneous reactivity tests in ~ice and rabbits,· 
re3pectively). 

--
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· Label:! ;1g ls considered sa ti.sfactory. 

C~mclusion 

This NDA 1.s considered approvable from the standpoint of pharm.,cology. 

cc: 

, 

1~1 . 1,l ,'1,,,.,./_~·-· • 
l. 1l'{d77, ·4t ~le. v 
Clyde G. ber e,der 
Pharmaoolog1at 

,,,.,,..:..., .... 

' j 
-- .J 
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Labeling 13 considered satisfactory.

Cancluaion

This RDA is considered appruvable from the standpoint of phannacology.

Clyde_G. bar fider
Phannacologiat

CC:

I
.‘J
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NDA 19-523 

App:icant: KabiV it rum, Inc. 
Alameda, CA 94501 

Review 12 

Dat:e of Review: Hay 16, 1986 

REVIEW AND EVALUATION OF PliARMAWLOGY AN.D TOXI0'JLOGY DATA· 
A-AZ - May 7, 1986 

Drug: 7.25j Cysteine fiydro~blor1?e Injection, USP 

- - . t,. ___,,,,.-< 
. ~ ~ ' 

' \ ,~ -t~ 
I !;' • ,, • \_ _____ .. ---

Category: Fluid and Nutrient Replenisher - Additive to Amino Acids 
Solutions During Total Parenteral Nutrition 

Evaluation 

This amendment responds to our letter of January 24, 1986 concerning 
chemistry and labeling d~ficiencies. Labeling is satisfactory by 
pharmacology. 

Conclusion 

This NDA is considered approvable from the standpoint of pharmacology. 

c{(j~£~~~ 
Pharmacologist 

cc: 

•~ ....... 
,.,,;,._ .; 

--
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MM 19-523

Applicant: KabiVitr-um, Inc.
Alameda, CA 9&501

Review ’2

Date or Revieu: nay 15, 1986

warren mo muumou or PHARMACOLOGY um ronmwmr but 7 \; VJ:
l—AZ - May 7, 1985 - ,a-f

Drug: 7.251 Cysteine hydrochlomde Injection, USP

Category: Fluid and Nutrient Replenisher - Additive to Amino midi
Solutions During Total Parenteral Nutrition "

Evaluation 

This amendment responds to our letter- of January 214, 1936 concerning
chemiatry and labeling deficiencies. Labeling is satisfactory by
phmaoology.

Conclusion .

This NM 15 considered approvable from the standpoint of phamaeclogy.

Mdéol/Mo/
Cly e G. Oberlander-
Phamacologistcc:
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NOA 19-564 
Page 2 

AdmiKture Concentrat~on (Per Liter) 
' 

...___ 

.-7740 7528 7741 7529 7742 lli.Q 7743 7531 

Dextrose, 
t4onohydra te USP( g) so 50 250 250 100 . l-00- . 250 250 

lsoleucine, USP (g) 2.31 2. 31 2 .31 2. 31 2.80 :· 2.80 2.80 2.80 
Leucfnes USP (g) 3.50 3.50 3.50 3.50 4.25 4.25 4.25 4.25 
Lysine (as acetate) 

USP (g) 3.68 3. 68 3.68 3.68 4.46 4.46 4.46 4.46 
Heth1on1ne, USP {f) 0.60 0.60 _ 0.60 0.73 0.73 0.73 0.73 0.73 
Phenylalanine,USP g)~.U4 1.04 1.04 1.26 1.26 ·--1.26 1.26 1.26 
Threonine, USP (g) 1.40 1.40 1.40 1.40 1. 70 1.70 l.70 1.70 
Tryptophan, ~SP (g) 0.70 0.70 0.70 0.70 0.85 Orl\5 __ 0.85 0.85 
Valine, USP (g) 1.75 1. 75 
N-Acetyl-L-Tyrosine(g) 

1. 75 1 :_75 2.12 2. 12 · · 2.1 l 2.12 

0.94 0.94 0.94 0.94 1.15 1.15 1.15 1 .15 
Alanine. USP (g) 3,48 3.4t 3.48 3.48 4.22 4.22 4.22 4.22 
Arginine, USP{~) 3.56 3.56 3.56 3.56 4.32 4,32 4.32 4.32 
Glycine• USP ( g 1. 75 1.75 -, • 75 1. 75 2.12 2.12 2.·12 i.12 
Proline. USP (g) 2.52 2.52 2.52 2.52 3.07 3.07 3.07 3.07 
Histidine, USP (g) 1.05 1.05 1.05 1.05 1.28 1.28 1.28 1.28 
Serine, USP (g) 1.86 1.86 l.86 1.86 2.25 2.25 2.25 2.25 
Glutamic .~1d (g) 2.58 2.58 2.58 2.58 3.14 3.14 3.14 3.14 
Aspart1c ilcid . (g) 2.45 2.45 2.45 2.45 2.93 2.98 2.98 2.98 
Tota 1 Anli nll Aci <is· ( g) 35 35 35 35 42.5 42.5 42.5 42.5 
Sodium 
Hydrosu1 ff te( g J 0.30 0.30 0.30 0.30 

Potassium 
Hetab1su1f1te(g) 0.30 0.30 0.30 0.30 

Sodium (mE?) 41* 38 40* 35.7 43.7* 40 42* 38.5 
Potassium mEq) 13 15.7** 33 15.7** 13 1 :i. 7** 33 35. 7** 
Chloride (mEq) 36.5 36.5 43 43 36.5 36.5 43 43 
Magnesium (mEq) 3 3 5 5 3 3 5 • 5 -- Phosphorous (oO 3.5 3.5, 15 15 3.5 3.5 15 15 
Acetate ( mEq) 25. l 25.1 25. l 25.1 30.5 30.5 30.5 30.5 
Osmolarity (mOsm) 616 616 1420 1420 919 919 1438 1438 
pH (:,pprox.) 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 

*Includes sodium from antioxidant 
..,.Includes potassium from antioxidant 

CONTAINER CHARACT£RlSTICS: 

Upper chamber contains 500 ml of the amino acid formulation at a concentration 
that this twice the final admixture. Lower chamber contains 500 ml of 
dextrose again at twice the concentration of the final admixture. 

Abbott's Nutr1m1x_Du~1-~hamber is fabricated from the _firm's CR3 polyester, 

Additive por~ and rubber sleeve stopper are identical to that used currently 
on ap~roved polyvinyl chloride containers. Cyr.~ohexamone is used as a solvent 
sealant for attaching administration and additive port assemblies to their 
respective exit tubes. 
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NOA 19-564 
Page 3 

RELATED OMFs: 

RELATED tmAs: 19.43"7, 19-438, 19-491, 19-493, 19-504, 19-505, and 19-506. 

DOSAGE: 

AMINOSYN II with electrolytes fn dextrose fnJection may be infused through a 
central or peripheral ve1n. AMIHOS'fM 11 3.5':. with Electrolyt.es in 25$ 
Dextrose Injection and N~I~OSYN II 4.25i with electrolytes in 251 Dextrose 
Injection are hypertonic and may not be admiistered by peripher4l vein. 
NHNOSYN II 4.25iH, in 1cr.. Dextrose Injection is i~ .. ~ !1Y!'""'"tonic, and may be 
administered by periipheral vein only if lipid emulsh,;• is administered 
simultaneously. -,-;.. __ _ 

The infusion rate for central vef n MINOSYtJ 11 with· electrolytes in- dextrose 
1nject1on should be 2 ml/min initially and may be gract~ally increase~. 

Adults: The daily ntri ent requ1 rements of the average· adt.:1 t patient are 
about 30 kcal/le.kg, 12 to 18 grams of nitrogen total and between 2500 
to 3000 ml total of fluids per day. In depl~ted and severely 
traumatized patients the requirements are sigi,ificantly higher. In 
such cases 4000 calories and 25 grams of nitro9en or more may be 
required daily. Infusion rate of the admixture:; should be 2 ml/min 
1nit1ally and may be gradually increased. 

Ped1atrfc: Infants generally receive a 2 to 2.51 amino acid solut ·~n. but 
older pediatric patients can tolerate am1no acids in 
concentrations of up to 51. Dosage 1s prescribed as follows: 
infants, 2 to 39/kg/day; ages l to 3 years, 2 to 2.5 g/kg/day; 
ages 4 to 12 years, 2 g/kg/day; ages 13 to 15 years, 1.7 
g/kg/day: ages 16 and above, 1.Sg/kg/day. 

LITERATURE REFERENCES 

1. Oral versus subcutaneousrtoxicity of glutamate at several ages in 
mice.---

Age Oral Li:O* SC LED* 
(Days) (mg/g) (mg/g) 

10 0.50 0.35 
21 1.00 0.80 
45 1.50 1.25 
60 2.00 1.50 

*The lo~est effective dose (LEO) at any given age ~as established by 
administration of glutamate either orall1or SC to mice over a range of doses 
and determining histologically the lowest dose which 1n°)50"i of the animals 
treated at that dose (n=6), µreduced 5 necrotic neuronai profiles in a 
representat he sec ti on cut through the a rcuate hypotha 1 ami c nucleus at 1 ts 
point of maximal damage (01ney, Neurobehav. Toxicol. Teratol. 6: 455-462, 
1984). 

--~ 
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2. Corr~1~tfon of oral glut"mate dose and neuronal necrosis to 2lasma 
a'itino acid levels 1n oun ~ice. Plasma glutamate levels of 24 to 50 
m1 cromo es pro uce no neuronal lesions. levels of from 50-52 
m·1cromoles/dl produced small lesions, and levels greater than 52 
mlcromoles/dl produced s1 gn1ficant degree of ;iecrosis . E_xperiments 
·,11th control animalS 1nd1:cated that nonr:iil glL1tamate levels were 6-12 
m1cromoles/dl. The threshold value for minimum neuronal damage was 
50•52 m1cromoles/dl and at th!s level only 1 of 12 animals showed 
neuronal damage. Experiments with ZS-day-old mice indicated that 
glutamate suscept1b111ty decreases with age (Stegn1k et al, 
Toxicology 2: 285-99, ·1974). 

3. Correlation of oral aspartate dose and neuronal necros1s · to plasma 
amino acid levels in infant mice. Eight-day-old mice were given 
single oral doses of s001um aspartate by gavage. 

Mean Peak Plasma Level 
(Micromol /dl) 

Aspartate Dose Affected NN/S 
(mmoles/kgl A$P GLU GLU+ASP Animals 

0 4.3 11 15 0/10 0 
3.76 87 64 127 0/20 0 
4.89 158 69 227 3/10 7.3 
5.64 235 94 329 12/12 46 
7.52 311 119 430 18/18 81 

Abbreviations used: ASP, aspartate; GLU. glutamate; NN/S, number of 
necrotic neurons/section of maximal damage. 

Reference: Finklestein et al, Toxicology 29: 109-119, 1983 

4. Additive toxic effect of glutamate and aspartate in infant mice. 
Mice, 10 to 12 days old, were given single oral doses of monosod1um 
glutamate (MSG) ot monosod1um asparate (MSA) alone and i n combination. 

Test 
Compound 

None 
MSG 
·MSG 
MSG 
MSG/MSA 

Dose 
(g/kg) 

Number 
Treated --

10 
o. 50 2:', 
1.00 19 
1.00 4 
o.so.,- ~.so s 

Number 
Affected 

0 
12 
19 

4 
8 

Necrotf c 
Hypothalamic 
Neurones 

0 
7 
25 
26 
·r 

___ , 
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A mixture of MSG (0.5 g/kg} and monosod1um aspartat; (O.Sg/kg) developed a 
~egree of hypothalamic damage characteristically seen tn animals treated 
w,tn e1tner agent at lg/kg (Olney and HO. Nature 227:609-11. 1970}, 

s. 01 carboxll 1c amino acid concentration tn las111a of human ·rrif~nts 
tight rnrants r . to • g were . e parentera y ca g, ~,y) 
with two regimens conu111tng dextrose (15g/kg/day}. amino acids '· 
(2g/kg/dayJ, and 11pfd 29/kg/day), for successive 3-day periods tn a 
cross-over design. Regimen I was NEOPHAM {KabtVitrum) and Regimen II 

.-was TRAVASOL (Travenol Laoorator1es). NEOPHAM contains aspartate and 
glutamate whereas TRAVASOL does not. · 

Mean Plasrr.a Concentration (Microlll<?les pe·r· OL) 

Treat.ment 
Regimen 

Dextrose Only 
Regimen I (NEOPHAM) 
Regimen II (TRAVASOL) 
Nonnal Orally Fed Controls 

Aspartate 

1.9 
3.4 
2.7 
2.6 

Glutamate 

5.0 
8.7 
6.7 

10.7 

Reg~men I provf d~d a mean of 226 mg (1.'537 1m101) of glutamate and 130 mg 
0,977 1111101) of aspartate per kg per day. Re~imen JI provided no glutamate 
or aspartate. 

Reference: 

EVALUATION: 

Bell et al.. Am.· J. C11n. Nutr. 37: 
99-107 I 1983. 

AHlNOSYN II, one of the proposed so,utions in the firm's Nutrimix Uual-Chamber 
Container has the same number and the same ratio of amino ar.ids as thAt found 
1n the fir,n's approved NDA 19-437 AMINoc;v1~ 11 with Electrolytes (An Amino Acid 
ll)jectlon) in Abbovac glas!: bottles. Other tmAs _contai~ing AMINOSYN II and 
approved by the reviewing pharmacologist . 

· · - are 19-491. 19-493. 19-504. 19-505, and 19-506. 
Highest concentration of sodium hydrosulfite is 0.60 g/L in WDAs 19-491 and 
19-493. In the others either sodium hydrosulfite or potassium metabisult~te 
may be used in concentrations ranging from 0.20-0.30 g/L. The value selected 
for the present NOA is o. 30 g/L. AJ-1 mos YN II has a 11 the amino acids of 
marketed ~4INOSYN with the exception of tyrosine which has been deleted. 
Added to At.\INOSYN II are L-aspartic acid, L-glutamic acid, and 
N-acetyl-L-tyrosine. Attention will be directed mainly towards these last 
three compounds in this review. 

_.._ ___ ..., _________ _ 
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Glutamate and aspa"rtate cause hypothalamic neuronal necrosis when 
admfn1stered orally or parenterally to nP.wborn rodents 1n large doses. 
Adult rodents, on the other hand, ire less sensitive to the neurotoxfc 
effects of these d1carbox_y11c amino acids. The n~cros1s occurs 1n or near 
certain brain regions that lack blood brain barriers (cfrcumventrfcular 
orgJns. CVO). The newborn mouse, the most susceptible of all species that 
have been examined, tolerates plasma 9lutamate plus aspartate 
concentrat1ons· up to 50 micromol/dl (approxfmately four times nornial) 
without evidence of nouror.a1 necrosis. Neuronal necrosis only occurs when 
the mean plasma glutarr,ate plus aspartate concentration exceeds 60. 
micromol/dl (Bell et al Aeta Chfrurgia Scand. 517(s): 29-37, 1983). 

- ... .. .. ....... - ·- - ·- . - .. 

' .The referencP. by 01 ney ; : t~IT, 1 1 n Lin:R,; iUR:. REFERE'NCES l st.ates tha: wn-: 1 e 
some neurotox1c agents ·are much more effe:tive when aaministered 
parenteral ly ~han ora11y. th1 s 1 s not t11e :ase for e1 ther glutamate or 
aspartate. Tnese agents are about 75~ as effective by the oral route when 
compared wft~ admfn1strat1on by the subcutaneous route, Several species 
fn which brain damage following ora1 ad~inistrat1on of glutamate includes 
rats, mi ct, guinea p1 gs, and monkeys. There is good agreement ac:c:ord1., .. 
to 01 ne~, among labor a t~ri e~ _tRa t 91 utama t~ or as part.ate 1s effective 1., ~ 
destroying CVO neurons ,r; eaner infant mice or rats beginn·111g at an oral 
dose of 0.59/kg. 

~ral glutamate tolerance tests (Olney, Reference 1 above) nave been 
conducted on both infant and adult mice and monkeys over a wide range of 
loading doses (100-2000 mg/kg) and on adult humans with the top loading 
dose restricted tc 200 mg/~g (con,para.ble data on human ,young are 
nonexistent!. The dose-response p~otile is more similar for monkeys ~nd 
mice than for humans. Mice are less tolerant than monkeys (higher plasma 
glut.iimate values from a given load). Infants of either species are less 

·tolerant than adults and the adult human 1s far less tolerant than either 
·m1ce or monkeys of any age. It is believed that a s1mtlar age 
different1a1 might exist for the human, su:r. ~hat the slope of the 
response curve for the h1r.1a~ infan: woulc oe steeper than for the human 
adult. . 
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In-- soite of the low tolerance to oral dose, of glutamate (h1gn phSllla 
~atu~i. from a load aose). the human infant may De more resistant to 
necrosis ~f hypothalamic neurons than non-humanm primates and rodent~. 

·unfortunately the de1ayed sequelae such as obesity and subtle dist~rbances 
in tne neuroendocrine status of the human 1nfAnt or child would not be 
evident until adoles~ence or_ perhaps early adulthood, approximately twenty 
yea rs la te.r. · · 

- Oddly enough, human breast milk contains no glutam~c acid or aspartic acid 
bu~ does contain N-acetyl-L-tyros1ne. The presence of this list compound 
in m11K, in this reviewer's opinion, is supportitive evidence of safety 
for tne amino acid derivative. Even bM!ast milK, as ·stated by one 
author;ty, ts insufficient for long tenn total parenteral nutri:1on 1n the 
premature infant.. · 

For appl"'Oximately 20 years prior tc 1969, the amount of glvtamate added to 
1single41/2 01.. jar of baby food was up to 2SX that found in a 4 1/2 
01. feeding of mother's milk. On a mg/kg body weight bas~s, one jar of 
baby food provided a hUTDan infant with 1/4 the oral load of glutamate 
known to destroy hypothalmic neurons in infant animal brain. Alt.nough 
gluulftlte 1s not a~~ed to baby foods today, bacies and young ch11d~n are 
exposed to large loads of glutamate through adu~t foods. 

One author (01ney, Neurotoxicology 2:163-192, 1980) points out a popular 
trend to regard both asparate and glutamate as promising ingredients 1n 
•health tonics• which are d~-base beverages distributed primarily through 
health food stores. One packet of •c-Pop• which is intended t.o make a 6 
oz serving of beverage, contains 313 mg of . free aspartate. If asparta1.1e 
is added as a 1w•etener, the concen~ration of aspartat.e would increas~ 

. further. r . . • 

This reviewer feels tbat ·fn light of tne slow infusion rate of AMINOSY~ I! 
and the small i~creases in mean p1asma concentration, of aspartate and 
glutamate when 29/kg/day of amino acids was infused into infants as 
NEOPHAM, the r~sKs of parenteral administration of dicarooxyli: amino 
a:ias is probably less than that associated witn certain 1nfan~ fooas. As 
tnis reviewer has pointed out in the past, safety in total pa~nteral 
nutrition depends upon adequate clinical monitoring. ln th1s·regard the 
package 1nsert·wams that admin1str1ti0n of amino acid solutions to a 
p~rson w1th hepatic insuff1c1ency ma.~ result in s,rwa am1no acid ' 
1111ba1ances, metabolic alkalosis, prerenal azotem1a, hyperanwnoneni1a, 

·•:stupor,· and coma. The measurement of blood 111111onia levels in infants 1s 
stressed because of possible mental retardation from hyperamnonemia. 

__ ..... . 
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The CR3 pol/ester eontafner is the same llutrimix llua1-Chember contafner as 
approved ·:n related N.OA \9-118. MIMOSYII 3.51 (crystalline amino acid solution) 
with 25'1 O .x.trose 1n flexible Container. related liOA 19-119 A·HNOS'\'ij 4.25t. 
(crystall ne a:afno acid solution) with 2::,i Dextrose f n flexible Co_ntalner. and 
related If . 19-120 AIU~OSYI~ 3.Si {crystal1 .1ne amino acid solution 1dth 5':. 
Dextrose 1n Flexible Container. LtKewfse. NDAs 19-504, 19-505. and 19-506 
ut1ltze the Hutr1mix Dual-Chamber Container and have beedn approved from the 
standpoint of phannacology · · · - Safety fnfonnation 
on Abbott's CRJ polyester container is in the phmacologist's review of the 
three approved KOAs. 

CONCLUSIOH: 

Applfcatfon is approvable from the standpoint of preclfnfcal animal studies. 

Labeling was examined for confonnity with the Labeling Fonnat Revision 
Program. and found adequate 'rom the standpoint of phannacoloyy. 

cc: LNOA 19-564 
If',. 160 ._ W Ill 340 
Doc Room 160 
HfN 102 Glock11n 
R/D JtWflson,5/19/86 
R/D 1n1t. JKlnscoe,5/20/86 ' 
FT/jb,W5016P,D3638P,5/21/86 
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a

The CR3 polyester container is the same Nutrimis Dual—Chember container as
approved :a related NBA 19-113 aHIduSYH 3.5: {crystalline amino acid solution}
udth 25% noxtrose in Flexible Container. related HDA lQ-IIQ kilNDSifl 4.25%
(crystalline amino acid solution) with 25: Dextrose in Flexible Container. and
related u . 19-120 NiIHOSYM 3.5% {crystalline amino acid solution with 5:
Dextrose in Flexible Container. Liteuise. Nuns 19-504, 19-505. and 19-506
utilize the “atrial: Dual-Chamber Container and have beedn approved from the

standpoint of pharmacology Safety information
on Abbott' 5 CR3 polyester container is in the phmacologist' 5 review of the
three approved "Dis.

up.An.-

CDHCLUSIOH: - -

Application is approvable from the standpoint of preclinical animal studies.

Labeling was examined for conformity with the Labeling Format Revision
firogran. and found adequate i“roll: the standpoint of pharmacology.

 
cc: DA 19-564

WI 160 It‘d 340
00! IGO

HFfl 102 Glocklin

RID Jiflilson .5l19I86
RIB ioit.dKlnscoe.5120186
FTIJb.HSOlSP. 03638? .SIZIIBS '
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D1~1s1on of Surg1ca~-ilental ~"'~ Products 

1,11etoo1olog1st's tlevie~ ,lo. Z 

A. 1 • NOA: 1 !>-~ZJ 

~ill: 

Ju1J I, 1986 

i<ao..-litrum. inc. 
1 ~ 11 riaroor day 11an\1ay 
Alameda. CA 945 Ul 

2. ~t ,iar;ie; 7.2~".. CJste1ne Hydrocnlor1de Injection, llSP 

3. Josage ror-m: sterile sol~tion in 10 ml additive syrin~e 

4. Pharn1acol0~icdl Cate~ort and/or Principle ~dication: 

,\dd1t1ve for use ~ith a~1no acids sclutions in parenteral 
nutrition. 

0. 1. Initial Sub.11ission: ~'JUSt 31J, 1985 

Octoi>er 15, 1985 
,lay 7, 1~86 (subject of tnis review) 
r~ceived for review 6/4/86. 

J. Sup2orting Jocument.s: 

4. ~elated Jocu~ents: 

.~uA 17-67J/:i-ll0u ~oott Laoordtories. 

c. Rell\aru : 

• 
JUI. 'l -
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01v131on of Surgical-Dental drug Products

nullcrooiologlst's Review do. 2

' f July I. 1936

A. l. «on: 19-523

522mg: Kaoi'fltrum. Inc.
l3” Horuor flay Paruuay
Alameda. CA 945m

2. Product Jane; has: Cysteine Hydrocnlorlde Injection. USP

3. dosage Form: sterile solution in lo ml additive syringe

6. Pharmacological Category; andior Frlncigle Indication:

Additive for use with oral no acids sol utlons 1n parenteral
nutrition.

B. 1. Initial Submission: August 31.]. IQES

2. Monuments: Octooer 15. ”35
" " Jay 3'. I986 (subject of owls review}

received for review Elf-USE.

3. Suggortlng documents:

4. Rel and documents:

.19». 17-57JIS-006 moot: Laooratories

C. Remafis:
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tlOA 19 .. 523 
Pa!ae 2 

' I 

o. Conclusions: 
~ecor.tRend appro¥al on the oasis of sterility assurance. 

cc: 
r " 19-523 
...= i-&-\60 iloc ~ 160 
Hr • 60/PMCooney:7/1/u6 
~/~ init. by C~Ho1oer~:7/I/S6/~rl~ussell:l/l/H6 
f/t deg: 7/2/66 ~26S1X/000l~ 

,, 
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Page 2

a f

0- mm:
Iity assurance.

Recomnd approval on the Basis of steri

 
cc:

A 19-523

rFfl-‘ifiD doc M 160
Hr - OlPrflloorneyfl/lldfi
RN in”. by CPHoioergfllUBfi/Frfitussell:UUHE
fit deg: NZIBE «12651Xl00035

m— i
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