These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.












































































































FIGURE 3: ESTIMATED SURVIVAL FUNCTIONS (S(t))
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TABLE 6

D-Penicillamine Reaction and Outcome (Trien Group Only)

PATIENT  TYPE OF d-PENICILLAMINE d-PENICILLAMINE YEARS TREATED

NUMBER REACTION REACTION QUTCOME WITH TRIEN
»Sl Pemphigus Oisappeared 5
MS2 Nephrotic Disappeared 13
Ms3 Nephrotic Disappeared 2
MSS Thrombocytopenta Improved 6
MS6 Nephrotic Ois2ppeared 11
MS7 Nephrotic Disappeared 4
MS8 Elastosis Perforans Unchanged 2

SerpTginosa
MS9 Nephrotic [mproved 3
MS10 Lupus Disappeared 2
Kb Thrombocytopenia Improved i
B8 Neutropenia [mproved 1
K6 Nephrotic Disappeared 1
M16 Thrombocytopenia Disappearsd 2

NOTE: A1l patients are still alive.

b. Neurological Status

Of the 12 trientine hydrochloride patients whose
neurological status (Table 7) was recorded at both
baseline and treatment, 9 of the patients remained
unchanged from baseline (8 of the 9 patients were
asymptomatic at both time points) and 2 of the 12
patients had an improvement from baseline. In the
No Rx group (12 patients), 6 patients remained
unchanged in their neurological status (5 of the 6
patients were asymptomatic at both time points) and
the other 6 patients had a worsening from baseline.
The two groups were significantly different (p less
than .05), in favor of trientine hydrochloride.
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TABLE 7: Neurological Symptoms

Distribution of Patients Among Change from Baseline Categqories

[. TRIEN GROUP

C:tegory' l§10ﬂ50t Cateqories of Change from Baseline
of d-peniciliamine o _Lhange rovemen Number of
[ntolerance < * g ;i < Patients
0 0 0 8 0 0 8
1 o l ] 0 0 ]
2 0 0 l 1 0 2
3 0 0 0 0 ! l
4 0 0 0 0 0 0
Total -0 ! S 1 1 12
I1. NO RX GROUP
Catcgory' at Time of Cateqories of Change from Baseline
Miximal [mprovement ' o_Lhange Number of
on d-penicillamine R4 1 ] =1 4 Patinnts
0 0 6 s 0 0 11
1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 0 0 1 0 0 1
4 0 0 ] 0 0 0
Total o} 6 é Q 0 12

2 Categories ranged from QO %o 4 with 0 = asymptomatic and 4 = patient can barely talk,
uses a cards to communicate, considerable drogcling, extreme difficulty swallowing, can

not walk,

No significant treatment difference was observed in the distridution of patients among the
baseline categories, p=.158,

A significant treatment difference was observed in the distridbution of patients among the
change from baseline categories, p=.01S. ‘
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¢, Psychiatric Status

With regard to the psychiatric status (Table 8) of
the patients, all of the patients in the trientine
nvdrochloride group either remained unchanged from
baseline (8/11 patients were asymptomatic at both
time points) or improved relative to baseline. All
of the patients in the No Rx group were reported as
asymptomatic. This is questionable, however,
because each patient voluntarily stopped taking
d-penicillamine knowing that the treatment was
required in controiling their fatal disease. Ten of
the 12 patients remained unchanged {asymptomatic)
after no treatment and 2 of tne patients experienced
a worsening. No significant difference between the
treatment groups was observed with respect to the
distribution of patfents among the categories of
change from baseline, but a treatment difference was
observed at baseline {p less than ,05).
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TABLE 8:
Distribution of Patients Among Change from Baseline Zatagories

Pszch1atr1c Sg!gtuns

I. TRIEN GROUP

Category® at Onset
of d-penicillamine

Intolerance
0
1
2
3
4
Total

{I. NO RX GROUP

Category® at Time of
Maximal Improvement
on d-penicillamine

| PN O

Total

a

Categories of Change from Baseline
Uorsoning No Cﬁango T?grovemont

*

o l coocoo |-tl
o l Y- Y-Y-Y-) l
— | OO rom |
- l 0COo0O0—O |
o l - Y=-Y-X-X-] l

Cateqories of Change from Baseline
n

worsenin o Lhange 'T?grovemunt

b4 z £
4 0 10 0 0
0 0 0 0 0
0 0 0 3 0
0 0 0 0 0
0 0 0 0 0
2 0 10 0 0

Categories ranged from 0 to 4 with O » asymptomatic and 4 = patient 1is

has sexual inappropriateness, and psychotic breaks.

Number of
Psgtients

8
3
0
1l
0

12

Number of

Patients

12
0
0
0
0

12

“of f the wall",

A significant treatment difference was observcd in the distribution of patients among the

baseline categories, p=.047.

No significant treatment difference was observed in the distribution of patients among the
change from baseline categories, p=.130.
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d. Kayser-Fleischer Ring

The Kayser-Fleischer ring s a golden-brown or
gray-green pigment ring that appears at the corneal
1imbus due to copper deposition in Descemet's
membrane. In general, the Kayser-Fleischer rings
(Table 9) were significantly more prominent in the
trientine hydrochloride group than in the No Rx
group at baseline. When evaluating the distribution
of patients with regard to their ¢hange from
baseline, of the patients who showed a change, the
trientine hydrochloride group improved wuereas the
No Rx group worsened. This difference was
significant (p less than .05).

LA



.

Page 2€ - NDA 19-194

TABLE 9: Kayser-Fleischer Rings
Cistribution of Patients Among Change Trom Baseline Categories

I. TRIEN GROUP

Categorya atIOnsct Categories of Change from Baseline
of d-penicillamine WOorsenin No Lhange Improvemen?t
[ntolerance b2 I R 0 T =T -3
0 c 0 ¢ ©o 2 0 0 0 0
1 Q ¢ 0 0 0 ¢ 0 0 0
2 o 0 0 ¢ 0 2 0 0 0
3 O 0 0 0 0 0 0 0 0
4 O 0 o0 0 F o 1 0 1
Total 6 0 0 O 4 2 I 0 1
II. NO RX GROUP
Category® at Time of Categories of Change from Baseline
Maximal Improvement Worsening No_Change Improvement
on d-penicillamine ¥ 43 2 4l v 2l ¢ -3 -4
0 1 1 0 0O 3 0o 0 ¢ 0
l o 0 0 0 0 O 0 0 0o
2 c o0 0 O 0 0o 0 0 0
3 9 0 0 0 0 O 0 0 o0
4 ¢ ¢ 0 @0 1 o 0 0 o
Total 1 1 0 0O 4 g0 0 0 O

e Categories ranged from J to 4 in increasing severity.

A significant treatment d¢ “‘erence was observed in the distribution of patients among the

baseline categories, p=.008.

A significant treatment difference was observed in the distribution of patients among the

categories of change from baseline, p=.023.

Number of
Patients

o I pOMNOMN

Number of
Patients

o l —~OoO0oOoWwm

- .
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vI.

D. Conclusions

1. Trientine hydrochloride s an effective chelating agent
for copper as demonstrated by both in vitro and animal
studies.

2. Trientine hydrochloride is an effective agent in
pediatric and adult patfents with Wilson's disease,
preventing the rapidly progressive course of that disease
when infocated.

3. Trientine hydrochloride is well tolerated, and no severe
or serjous adverse experiences have been reported.

Approved Package Insert:

A copy of the package insert is attached.
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CAPSULES

mso | CUPRIDs

(TRIENTINE HYDROCHLORIDE, MSD)

CUPRID®
[Trianting Mydrochioride., MSD)

DESCRIFTION

Triantine hydrochloride is AN AN-big (2-amino-
athyl)-1,2-athanediamine Qihydrochiorige. it is &
white to paie yellow drystalline hygroscopic powdar.
it is freely solubie in water, soluble in methanol,
slightly soluble in sthanol, and insoluble in :hloro-
form and ether,

The ampirical formuls is CeHigNy* 2HC with &
molecuiar waight of 219.2. The structurai ft rmula is:

NH{CH 1 sNH(CH, aNH{CH2 ) NM,, « IHC!

Trientine hydrochloride is a chelating compound
for reamovai of excess copper from the body, CUPRID*
{Trientine Hydrochioride, MSD} is avaiiabie as 250 m
capsules for aral administration. Capsules CUPRI
contain staaric acid as an inactive ingredient.

CUNICAL PHARMACOLOGY

introduction

Wiison's disesss (hepstolenticular degeneration) is
an sutosomal inherited metabolic defect resulting in
an inability to maintain a near-2ero balance of copper.
Excess coppar accumuistes Dossibty because the
liver igcks the mechanism 1o excrete free cODDer into
the bile. Hepatocytes store axcess Copper but when
their capacity is exceeded copper 1 reieased into the
bicod and is taken up into extrahepatic sites. This
condition is treated with a low coppar diet and the use
of chelating agants that bind copper to facilitate it
excretion from the body
Clinical Summary

Forty-ane patients (18 maie and 23 female) between
the ages of 6 and 54 with a diagnosis of Wilson's
disease and who were 'nolerant of d-pemiciliamine
waere tregted in two saparate studies with trientine
hydrochlioride. The dossge varied from 450 to 2400
mg per day. The average dosage required 10 achieve
an aptimal clinical response varied between 1000 mg
and 2000 mg per day The mean duration of trientine
hydrochioride therapy was 48 7 months (range 2 - 164
months). Thirty-four of the 41 patients improved, 4
had no change in ¢linical giobai response, 2 were iost
to follow-up and one showed detengration in climcal
condition. One of the patients who improved whiie on
therapy with trianting hydrochloride sxpensncsd a
recurrence of the symgtoma of systamic iupus ery-
themuatosus which had appeared originaily during
therapy wi h perniciiamine. Therapy with trientine

"Registered tracemart of MERCX & CO . inc.
COPYRIGHT © MERCX & CO. Inc . 1988
Adl Hgnis reerved.

CUPRID®
{Trientine Hydrochloride. MSD)

hydrochioride was discontinued. No other adverse
reactions, sxcept iron deficiency. were noted among
any of thess 41 patisnts,

One investigator trested 13 patients with trientine
hydrochlcride following their developmaent of intol-
arance to d-penicillamine. Retrospectively, he com-
pared these patienty to sn additionsl group ot 12
patients with Wilson's dissase who were both toterant
of and controlled with d-peniciilamine therapy, but
whao feiled to continue any copper chelation therspy.
The mean age at onset of diseass af tha latter group
was 12 yesrs ss compared o 27 years for the former
group. The triantine hydrochloride group received d-
penicilamine for an avetage of 4 yesrs as compared
ta an sverage of 10 years for the non-trested group.

Various isboratory parametars sivowed changes in
favor of the patients treated with Urientine hydrochio-
ride. Free and total serum copper, SGOT. and serum
bilirubin sl showed mean increases over baseline in
the untrested group which were significantly isrger
then with the patients trested with trieatine hydro-
chioride. In the 13 patients trested with trientine
hydrochloride, previous symptoms and signs raiating
to d-penicillamine imolerance disappeerad in 8
patients, - improved in 4 patients, and remaeined
unchanged in one patiem. The neurolagical status n
the trientine hydrcchionde group was unchanged or
improved over baseiing, whetreas in the untreated
group, § patients remained unchanged and & wors-
sned. Kayser-Flgischer rings improved significantly
during trientine hydrochlgride treatment.

The clinicai outcome of the two groups 236 differec
markediy. Of the 13 patients on theragy with trientine
hydrochioride imeen durstion of therapy 4.1 yoars:
range 110 13 years), ail wete slive at the data cutoff
date, and in the hon-treated groud (Mesn years with
no therapy 2.7 years; range 3 months to 9 yeary), 9 of
the 12 died of hepatic disease.

Cheisting Properties
Practinical Studies

Studies In gnimais have shown that trientine hydro-
chioride has cupriuretic activities in both normal and
copper-ioaded rats. in genersal, the effects of trie' ine
hydrochiondse on urinary copper excrution are similar
to those of equimolar dosas of penwcillamine,
dithough in one study thers were significantly
smaliar,
Humaen Studies

Renal clearance studies waers carried out with peni-
cillaming ang trienting hydrochlonde on separate
occasions in selected patients treated with penicilla-
mine for 3t ieast one yesr. Six-hour axcretion rates of
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copper were determined off trestment and after a
single dose of 500 mg of penicillamine or 1.2 g of
trientine hydrochioride. The mean urinary excretion
rates of copper were as follows:

Baaai Test-dom
Single Exerohion Excrevion
Na. of Doee Raw Avm
Patiants  Trestment lpip Cu - - Bh) ng Cu* - 8hr)
§ Thenune 12g i3 ] 4
4 Pemiciligming, 17 120
500 mg

In patients not previously trested with chelating
agents. a similar comparison was made:

. Sasnl Tast-does
Single Excretion Excrenon
No of Dose Rats Ratn
Patiorts  Tremtmerw (el _Cu- - g Cu= - Bhr}
8 Trentne t2g n 1128
? Percilamuvg, [ ] 1074

500 mg

These resuits demonsirate that CUPRID is eMective
#8 & cupnuretic sgent in patients with Wheon's dis-
ease aithough on a molsr basis it appears to be less
potent of less effective than penicillamine. Evidencs
from a radio-labeiled copper study indicates that the
different cupriuretic effect between thess two drugs
could be due to s difference in selectivity of the drugs
for different copper poois within the body.
Pharmacokinetics

Oata on the pharmacokinetics of trientine hydro-
chioride sre not available. Dossge adjustment recom-

maendstions are based upon climcal use of the drug
{ses DOSAGE AND ADMINISTRATIONI,

INDICATIONS AND USAGE

CUPRID s indicated in the trestrment of patients
with Wilson's disease who sre intoser sm of panicills-
mine. Clinical experience with CUPEQ ¢ limited snd
alternate dosing regimens have not Seen well-charsc-
terized; ali endpoints in determ.ang s individual
patient’s dose have not been we efned. CUPRID
and peniCilamine cannot be cons-dared nterchange-
abie. CUPRID should be used wrer ontnyed treat-
ment with penicillamine is o onger possibhe
becausa of intolerable or 'f& e~cangenng Side
etffects.

Unlike penicillamine, CUPRID ¢ - + wommanded
1N Cystinuna or rheumatoid arthet s " o s0sanceof a
suifhydryl moiety renders it ncacet-e 23f binding
cystine and, therefore. it isofno use - .stinuria.In 15
patients with rheumatoid arthrts  _PRID was
reported not to be affective in imoprc« -y any clinical
or biochemicai paramaeter after 12 weesy flraatmaent.

ZUPRID is not indicated for trestrmer: >t Diliary ¢ir-
rhosis.

CONTRAJNDICATIONS
Hypersensitivity o this product.

e ot et

CUPRID®
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WARNINGS

Patient experiance with triantine hydrochloride is
limited (see CLINICAL PHARMACOLOGY), Patients
receiving CUPRID should remain under reguiar medi-
cal supervision throughout the penod of drug admin-
istration. Patients (especislly women) should be
closely monitored for evidence of iron deficiency ane-
mia.

PRECAUTIONS
General
Thare are no reports of hypersensitivity in patients
who have been administered trientine hydrochioside
for Wilsons disease. However, there have been
reports of asthma, bronchitis and dermatitis occur-
ring after proionged enviromental exposure in work-
ors who use trisxitine hydrochioride as a hardener of
spoxy resing. Patients shouid be obssrved closely for
signs of possible hypersensitivity

Inforrmation for Patients

Patients shouid be dirscted to take CUPRID on en
empty stormach, at lesst one hour before meais or two
hours after meals ynd st least one hour apart from any
other drug, food, or miltk. The capsules shouid be
swillowed whole with water and shouid not be
opened or chewaed. Because of the potentiai for :on-
tact dermatitis, any site of axposure 0 the capsule
contents should be washed with water promptin For
the first month of treatment, the patient should have
his temperaturs taken nighthy, #nd he should be ssked
to report any symptom such as fever or skin eruption.

Laboratory Tests

The mos: reliable index for monitoring treatment is
the determination of free copper in the serum, which
equails the differsnce between quantitatively deter-
mined total copper and ceruioplasmin-Coppaer. Ade-
quately traated patients will usuasily have less than 10
ri«cg free copper/dL of serum.

Therspy may be rnonitored with a 24 hour urinary
coppes snalysis periodicslly li.e., svery 6-12 months).
Uring must be collected in copper-iree glasswars.
Since a iow copper diet should keep copper absorp-
tion down to less than one milligram a day, the patient
probably wiil be in the desired state of negative cop-
per balance if 0.5 to 1.0 miiligram of copper 13 present
in a 24-hour collection of urine.

Drug Interactions

in general, minersl supplements shouid not be
given since they may biock the absorption of CUPRID.
However, iron deficiency may develop, sspecially in
children and manstruating or pregnant women, or as
a result of the low copper dist recommended for
Wilson's disease. It necessary, iron may be given in
short coursaes, but since iron and CUPRID each inhibit
absorption of the other. two hours shouid elapse
between administration of CUPRID and iron.

DA U
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It is impartant that CUPRID be taken on an smpty
stomach, at least one hour before mesis of two hours
after meais and atieast one hour apartfrom any other
drug, food, ar miik. This permits maximum sbsorp-
tion and redyces tha likelihood of inactivation of the
drug by metai binding in the gastrointestinal tract.
Carcinogenesis. Mutagenesis, Impairmaent cf Fertility

Data on carcinogenesis, mutagenesis, and impair-
ment of fertility sre not svaiiable.

Pregnancy

Pregnancy Cstegory . Trientine hydrochioride was
teratogenc in rats at dosas similar to the human dosae.
The frequencies of both resorptions and fetal sbnor-
malities, inciuding hemorrhage and edema,
increased while fetal copper levels decreased when
trisntine hydrochloride was given in the maternal
diate of rats. Thars are no adeguate and weil-control-
led studies in pregnant women. CUPR!D should be
used during pregnancy anly if the potenta) benefit
justifies the potential risk to the fetus.

Nursing Mothers

It is not known whaether this drug is excreted in
human milk, Because Manhy drugs are excreted in
human milk, caution should be axercised when
CUPRID is administered to a nursing mother.
Pedistric Use

Controlied studies of the safety and sffectiveness of
CUPRID in childran have not been conducted. i has
been used ctinically in children as young as 8 yesrs
with no reported adverse experiences,

ADVERSE REACTIONS

Clinical sxperience with CUPRID has been limited.
The following adverse resctions have been reported
in patignts with Wilson's diseass who were on therapy
with trientine hydrochionde. iron deficiency, sys-
temic fupus erythematasus (see CLINICAL PHAR.
MACOLOGY).

CUPRID is not indicated for trestment aof biligry cir-
rhosis, but in one study of 4 patients treated with
trientine hydrochionde for primary bilisty cirrhosis.
the following adverse reactions wers reported: heasrt-
burn; epigastric pain and tenderness; thickening, fis-

s
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suring and flaking of the skin. hypochromic
MICroCytic anemin; scute gasiritis; aphthoid ulcers;
abdominal pain; melena; anorexia; malaise; cramps;
muscle pain: weakness. rhabdomyolysis. A causal
relationship of these resctions to drug therapy could
not be rejected or established.

OVERDOSAGE

There is & report of an sduit woman who ingested
30 grams of trientine hydrochioride without apparent
ill affects. No other data on averdosage are avaiisble.

DOSAGE AND ADMINISTRATION

Systemic  evaluation of doss andor intervai
betwesn dose has not been done. However, on limited
clinical experience. tha recommended initial dose of
CUPRID is 500 - 750 mg/day tor children and 750 - 1250
mg/day for adults given in divided doses two, three or
four times daily. This mary ba incresssd to s maximum
of 2000 mg/day for aduits or 1500 mg/day for children
age 12 or under. The daily dose of CUPRID should be
increased onty when the clinical response is not ade-
quate or the concentration of free serum copper is
persistently sbove 20 mcg/dl. Optimel iong-term
maintenance dosags should be determined at 6 - 12
f;\onth intervals (see PRECAUTIONS, labdorstory

osi3).

it is important that CUPRID be given on an empty
Jtomach, st least one hour before measis Gr two hours
after meals and at least one hour apart from any other
drug, food, or miik. The capsules shouid be swal-
Ic:nd whole with water and shouid not bs opened or
chewed.

HOW SUPPUED

No. 3811 — Capsules CUPRID, 250 mg, are light
brown opaque capsules and are coded MSD §79.
They are supplied as foilows:

NOC 0008-0679-88 in botties of 100.

Storage

Keep container tightly closed.
Store at 2* - 8°C (35.8" - 46.4°F),
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Reviewer: William H, Bachrach, M.D.

Formulation: Capsules

Route of Administration: Oral

Proposed Clinical Use: Treatment of Wilson's Disease
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DIVISION OF CARDIO-RENAL DRUG PRODUCTS

Medical Officer's Review

NDA 19-194 .

DRUG: Trien (Trientine Dihydrochloride)

o7

SPONSQOR: Merck, Sharpe & Dohme Research Laboratories

PROPOSED CLINICAL USE: Treatment of Wilson's Disease.

FORMULATION: Capsules 250 mg.

ROUTE OF ADMINISTRATION: Oral,

DATE OF SUBMISSION: December 30, 1983.

MATERIAL SUBMITTED: This NDA consists of 4 volumes, the second of which deals

with chemistry and manufacturing.

DATE RECEIVED BY MEDICAL OFFICER: January 9, 1984.

DATE REVIEWED: April 9, 1984,

MATERIAL REVIEWED: Vols 1, 3 and 4, dealing with clinical data.

REVIEWED BY: William H. Bachrach, M.D.

I.

BACKGROUND AND RATIONALE:

Wilson's disease js caused by an impairment of hepatic excration of
copper, resulting in toxic accumulation of the metal in Tiver, brain and
other organs. A characteristic Taboratory finding is a deficiency of
the plasma protein, ceruloplasmin, an alpha-2 globulin which binds
copper. The disease may present clinically as an asymptomatic
hepatosplencmegaly, as acute hepatitis or cirrhosis, or, in exceptional
cases, as a neurological or psychiatric disturbance. Unless the copper
excess in the body is reduced pharmacologically, the disease follows a
progressive downhill course and is eventually fatal.

Until recently the drug of choice for this disease has been
D-penicillamine, a copper chelating agent. Administration of this drug
may be associated with serious side effects such as granulocytopenia,
thrombocytopenia, nephrotic syndrome, systemic Tupus erythematosus or
myasthenia gravis. These effects may be sufficiently severe to require
permanent discontinuation of the drug, leaving the patient no
alternative therapy. The sponsor presents evidence that trientine
dihydrochloride is an effective and safe alternative therapy.
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IT.

II1.

CLINICAL PHARMACOLOGY

Information is limited to that reported by Walshe (Copper chelation in
patients with Wilson's disease. A comparison of penicillamine and
triethylene tetramine dihydrochloride. Quart J Med 42:441-452, 1973)
The essential data are displayed ip Table 1, which is a comparison of
the primary parameters of copper metabolism in patients receiving Trien
without and with pre-treatment with penicillamine. This comparison is
appropriate because almost every patient who receives Trien will have
been on a trial of penicillamine therapy. It is clear that Trien exerts
its favorable effect by removing deposits of copper from body tissues.
In the process, there is no effect on the level of copper in the serum,
presumably because of the very efficient renal clearance of copper which
in turn results in an enormous increase in the urinary coppe- content.
After prolonged treatment with penicillamine, during which the patient
has obviously been "de~coppered”, the copper-chelating action of Trien
is much diminished, but, as is evident from the data on renal clearance,
is still sufficient to prevent re-accumulation of copper in the tissues.

Welshe hypothesizes that there may be two pools of copper, one stable
{or firmly attached to tissue orotein) and one labile. In untreated
patients the labile pool is large and both chelating agents can readily
mobilize this copper. However, «hen treatment has been given for long
enough to deplete this pool, Trien proves less effective for removing
copper from the stable pool. Any further speculation is idle,
cornsidering the paucity ¢f the data.

EFFECTIVENESS:

Clinical studies: The sponsor did not initiate and/or subsidize the
clinical trials reported herein. They were carried out independantly by
two recognized experts in the field, The sponsor was able to obtain the
detailed records of the cases and to transfer the data to case report
forms for inclusion in this NDA. Placebo-controliled studies were not
done because they would be flagrantly unethical in this disease.

A. STUDY NO. 1 (Study conducted under“

1. Investigator: I, Harbert Scheinberg, M.D.
Albert Einstein College of Medicine
New York, NY 10461

2. Procedure:

a. Objective: To evaluate the effects of treatment with Trien
“n patients with confirmed Wilson's iisease in whom adverse

experiences were associated with administration of penicillamine,

oo,
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IT.

I11.

CLINICAL PHARMACOLOGY

Information is limited to that reported by Walshe (Copper chelation in
patients with Wilson's disease. A comparison of penicillamine and
triethylene tetramine dihydrochloride. Quart J Mad 32:4471-152, 1973)
The essential data are displayed in Table 1, which is a comparison of
the primary parameters of copper metabolism in paiients receiving Trien
without and with pre-treatment with penicillamine. This comparison is
appropriate because almost every patient who receives Trien will have
bzen on a trial of penicillamine therapy. It is clear that Trien exerts
its favorable effect by removing deposits of copper from body tissues.
In the process, there is no effect on the level of copper in the serum,
presumably because of the very efficient renal clearance of copper which
in turn results in an enormous increase in the urinary copper content.
After prolonged treatment with penicillamine, during which the patient
has obviously been "de-coppered”, the copper-chelating action of Trien
is much diminished, but, as is evidenl{ from the data on renal clearance,
is still sufficient to prevent re-accumulation of copper in the tissues.

Walshe hypothesizes that there may be two pools of copper, one stable
(or firmly attached to tissue protein) and one labile. In untreated
patients the labile pool is Targe and both chelating agents can readily
mobilize this copper. However, when treatment has been given for lorg
enough to deplete thiz pool, Trien proves less effective for removing
copper from the stable pool. Any further speculation is idle,
considering the paucity of the data.

EFFECTIVENESS:

Clinical studies: The sponsor did not initiate and/or subsidize the
clinical trials reported herein. They were carried out independantly by
two recognized experts in the field. The sponsor was able to obtain the
detailed records of the cases and to transfer the data to case report
forms for inclusion in this NDA. Placebo-controlled studies were not
done because they would be flagrantly unethical in this diseass.

A. STUDY NO. 1 (Study conducted under*

T. Investjgator: 1I. Herbert Scheinberg, M.D.
Albert “instein College of Medicinc
New York, NY 10461

2. Procedure:

a. Objective: To evaluate the effects of treatment with Trien
in patients with confirmed Wilson's d’sease in whom adverse
experiences were associated with administration of penicillamine.

f LW, S
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b. Study population: Ten patients, 6F and 4M, ages 17 to 54
years, in whom the duration of illness ranged from 2.4 to 24
years, who nad been tredted with penicillamine in doses ranging
from 500 to 2000 mg/day for periods ranging from 9 to 173
months.

c. Plan of treatment: The usual starting dose was 1000 mg/day
taken in the form of 250 mg capsules; adjustments to the dosage
were made when necessary on the basis of determinations of the
serum and urinary copper Tlevels.

Results (Table 2):

Most patients were stabilized on a daily dose of 100C mg. The
duration of treatment varied from 2 to 125 months. The drug was
clinically effective in 8/10, ineffective in 2/10. 1In none of
the patients were any adverse effects experienced.

B. STUDY NO. 2

1.

3.

Investigator: J. M. Walshe, Sc.D.

Department of Medicine
University of Cambridge
Addenbrooke's Hospital
Cambr idge, England

Procedure:

a. 0Objective, procedure, and plan of treatment were as in the
study cited above.

b. Study Population: Thirty-one patients, 17F, 14M, ranging in
ages from 6 to 50 years. Only one of the patients had not been
previously been treated with penicillamine; the duration of
treatment in the other cases varied from 2 weeks to 194 months.
A1l of the patients previously treated with peniciilamine were
selected for a trial with Trien because of adverse effects of
penicillamine.

Results (Table 3): Duration of treatment with Trien varied from
2 to 164 months in doses (as adjusted at the time of this
submission) ranging from 450 to 2400 mg/day. Among the 31
patients, the drug was clinically effective in 26 ?842),
ineffective in 3 (9%) and the outcome was unknown in 2 (6%).
Adverse effects were reported in only one patient (i.e., the
patient became worse on treatment and the clinical deterioration
was therefore considered an adverse effect). Since no
information was available on the outcome c¥ treatmen{ in 2 of
the patients, the incidence of adverse effe  .s in this series
should be appropriately based on 29 patients, giving an
incidence of 3%,

4y
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b C. COMBINED RESULTS OF THE TWO CLINJCAL TRIALS (Table 4): . Among the 41
patients treatec, the drug was clinically effective in 34 (83%),
ineffective in 5 (12%) and no information concerning the clinical
outcome was available in 2 (5%). Adverse effects were reported in
only one patient {(3%). Thus the effectiveness of Trien treatment in
patients experiencing adverse effects during treatment with
penicillamine is clearly demonstrated.

h D. REPORTS FROM THE LITERATURE

1. Results in the treatment of Wilson's disease (Table 5): Results
of treatment have been reported in & cases in 5 reports.
Sufficient information is available in these reports to permit
the conclusion that in at Teast 4 of the patients (67%) the
treatment was effective. An adverse effect (increased excretion
| of zinc in the urine) was reported in 1 of the 6 cases.

/ 2. Results of treatment in other diseases in which peniciilamine
has been found to be effective (Table 6):

Not only was Trien ineffective in rheumatoid arthritis and in

primary biliary cirrhosis, but in the former series, its

administration was accompanied by deterioration in biochemical

parameters of rheumatoid activity, while in the Tatter Trien
( treatment was accompanied by severe adverse effects.

E. CONCLUSION REGARDING EFFECTIVENESS:

The evidence supports the conclusion that Trien is effective in the
treatment of patients with Wilson's disease in whom penicillamine
therapy must be discontinued because of adverse effects. The drug
has been found to be ineffective and productive of adverse effects in
rheumatoid arthritis and primary biliary chiirrosis. Thus, at the
present time, the only indication for Trien therapy is in the
treatment of patients with Wilson's disease in whom treatment with
penicillamine becomes untenable because of adverse effects.

iV.  SAFETY
A. CLINICAL LABORATORY STUDIES

. Homatology: No clinically important changes in hematological
parameters (hemoglobin, hematocrit, white blood count,
" differential count, platelets) attributable to the test drug
were observed. .

2. Biochemistry: No clinically important changes attributable to
Trien were observed in the total protein, albumin, calcium,
phosphorus, urea nitrogen, bilirubin, creatinine, glucose,
( sodium or potazsium. '

LY
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Tests of Liver Injury: No sustained abnormalities, certainly
none requiring interruption of treatment, were observed in the
alkaline phosphatass, SGOT or SGPT.

Serum Iron: In the series of Dr, Walshe, Tow values were
observed in 4 patients, all menstruating females, requiring
temporary decrease in the dosage of Trien and the administration
of iron supplements or improvement in the diet.

Serum Ceruloplasmin: As expected, consistent with the
pathoTogic physiojogy of Wilson's disease, the levels remained
consistently below normal in all patients.

Serum Copper: AlT reported baseline levels were below normal
and remained low throughout treatment. This is also a
consistent finding in Wilson's disease.

Urinary Copper: Elevated copper excretion was maintained
throughout the study, which was, obviously, the purpose of the
treatment and the mechanism by which clinical improvement is
obtained.

Urinalysis: None of the values for specific gravity, glucose or
protein were consistently abnormal or were considered
attributable to Trien therapy.

B. EVIDENCE FROM THE CLINICAL TRIALS REPORTED IN THIS SUBMISSION: The

fact that therapy with Trien had to be discontinued in only T of 41
patients attests to a favorable safety profile.

C. EVIDENCE FROM THE PUBLISHED LITERATURE:

1.

Walshe (An assessment of the treatment of Wilson's disease with
triethylene tetramine 2HCY (Trjen 2HC1). In: Biological
aspects of metals and metal-related diseases, Sarkar B (ed),
Raven Press, New York, 1983, chap. 19) reports the following
observations relating to safety:

a. Anmong his patients there were 1 father and 3 mothers, 2 of
whom had 2 children, and all the children were normal.

b. One patient took almost a month's supply of the drug in a
single dose (approximately 30 grams) and suffered no apparent
i1l effects. This patient is one of the mothers who had 2
successful pregnancies, one before and one after the drug
overdose.

[ W
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¢c. There has been no evidence of marrow depression or
hepatotoxicity. -

d. Two patients deve]op%d Tupus nephritis possibly attributable
to Trien.

e. Llong term treatment showed a tendency to induce an
iron-deficiency anemia responsive to treatment with oral iron
preparations.

f. An alarming worsening of the neurological deficit was
observed in one patient at the start of treatment with Trien.

g. There have been 5 successful pregnancies in patients taking
Trien at the time of conception and throughout pregnancy.

2. In a letter to Lancet, Dubois et al reported a significant
increase in the urinary excretion of zinc in & patient receiving
Trien, suggesting a potential zinc depletion.

D. CONCLUSTION REGARDING SAFETY:

As with all other drugs, the full safety profile of Trien will not
become apparent until extensive marketing experience becomes
available. This will probably take many more years than is
ordinarily the case, probably decades, considering (a) the
comparatively low prevalence of Wilson's disease ?probab1y not
exceeding 5,000 cases in the U.S.}, and (b) the very small proportion
(of the order of 2%) of these patients who are intolerant to
penicillamine, the primary treatment.

PACKAGE INSERT:

The label is generally satisfactory. Sponsor's attention should be
called to suggestions for the following relatively minor revisions.

A. CLINICAL PARMACOLOGY: ™. . . elevating the amount of copper in the
bTood. . . .® The available data do not support this part cf the
statement, even as a speculation (see Table 1).

B. INDICATIONS AND USAGE: Change to ". . .treatment of patients with
Wilson's disease who are unable to tolerate treatment with
penicillamine,”

C. PREGNANCY: Before the last sentence, insert: "However, 5 successiul
pregnancies with normal offspring have been recorded in 3 patients
receiving Trien at the time of conception and throughout pregnancy.
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VI.  SUMMARY:

VII.

cc:

This NDA requcosts approval for marketing of Trien (trientine
dihydrochloride capsules) as an alternative therapy in the treatment of
{ilson's disease. As evidence of safety and effectiveness of the drug,
the sponsor submits results of treatment in a total of 41 patients, 40
of whom had become in‘nlerant to the primary treatment (pericillamine)
and would have been .:'* .:ithout any resource for survival had not this
alternative treatment o«come available on an investigative basis. Trien
maintairad the patients in effective remission in 83% of the cases with
a possible adverse effect {general deterioration) in only one (3%) of
the patients. The therapeutic effect is achieved by a mechanism similar
to that of penicillamine, namely, chelation of copper. Data from the
literature suggest that the safety profile wmay not be as clean as it
appears from the study in this small series of patients but this 1is not
a matter .f great concern because the penefit:risk ratio overwhelming
favors the approval of this product in view of the seriousness of the
disease for which it is indicated. The package insert accurately
convoys the information relevant to the effective and safe use of the
drug, with possibly a few minor deficiencies subtject to revision.

RECOMMENDATION: Expeditious approval of this orphan drug.

Graire K- [Dactinseln —

WiTTiam H. Bachrach, M.D.

Orig. NDA 19-194

HFN-110

HFN-IiO/WHBachrach

rq:4-15-84:4-24-84:5784c
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NDA 19-194 o
Trientine Dihydrochloride Merck Sharp & Dohme

Review and Evaluation of Rharmacology and Toxicology Data
Original Summary

Category: chelating agent, oral

Composition: Capsules, 250 mg

Indication: treatment of Wilson's Disease in penicillamine-intolerant
patients

Related

Summary and Evaluation

Sponsor has submitted this NDA in response to the Federal Register Notice of
September 24, 1982 which invited the submission of an KDA for tne use of

trientine dihydrochloride in penicillamine-intolerant patients with Wilson's
Disease.

This is considered an orphan drug since there are an extremely smal! number of
patients {in the hundreds) for whom the drug is indicated. Since this is an
orphan drug NDA, the customary preciinical pharmacology and toxicology data iz
rot necessary and was not submitted with the NDA.

The condition for which this drug is indicated, i.e., Wilson's Disease, is an
inherited autosomal recessive abnormality in the hepatic excretion of copper
that results in toxic accum:lation of copper in tissues including the brain(
causing neurologic manifestations such as resting and intention tremors,
spasticity, rigidity, chorea, drooling, dysphagia and dysarthria) and the
liver[ which can lead to acute hepatitis, cirrhosis, or asymptomatic
hepatosplenomegaly), Left untreated, W.lson's Disease fauses progressive
deterioratio. of the patient Teading to death due to intolerance of excess
copper being deposited in tissues throughout the body. Thus, some form of
pharmazologic intervention is necessary to stay the course of the disease.

For many years, the drug of choice for treating Wilson's disease has been
D-pennicillamine, a corper chelating agent that remcves excess copper from the
blood. This js a liretime therapy and for most patients it is an acceptable
form of therapy. However, in about 10X of patients some form of
immunologically-induced intoleran.e to penicillamine develops sooner or later;
the most serious being immune-complex nephritis, systemic Tupus erythematosus,
hemolytic anemia, and a condition with symptoms closely mimicking those of
Goodpastures syndrome. For these penicillamine-intolerant patients, an
alternative form of therapy, trientine dihydrochloride, has been available for
about 15 years. This drug has been e{fective and , with the limited clinical
experience available; has caused minimal or no adverse reactions. Trientine
dihydrochloride apparently acts differently than d-penicillamine in that it
appears to mobilize tissue copper, elevating the amount of copper in the
blood, which leads to increased renal excretion of ctopper.




/

Although the customary preclinical pharmacology/toxicology studies are not
-} contained in this NDA, the nature of the submission and the condition for

(: which it is indicated would make such a requirement unnecessary. Theare was a
[iterature report submitted (Keen, et al., Lancet 1(8281): 1127, 5/15/82)
that showed trientine dihydrochcloride to be terztoy~nic (resorptions, fetal
edema and hemorrhaging) at oral doses as Tow as 0.!7% of trientine in the diet
(about 8.5 mg/kg) which is below the maximum recommendied adult dose. This
information is included in the package insert. Adﬂi%iona! preclinical
toxicology studies are being conducted gt NCTR (90{3 udies in rats and mice)
agd :111 be submitted in the future, but should not affect atticn on approval
of this NDA,

b et e et e

Recommendat jon

This NDA would be approvable from Phz-macology as an orphan drug to treat
penicillamine-intolerant patients with Wilson's Disease.

A
2 \( %AWJQ >
Jame\P. Burns, Ph.D.
\\

cc:

—HR-Hg—
HFN-110/CS0
HFN-110/JPBurns
gm/7-11-84/Wang 7190¢
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NDA #:

CHEMIST'S PART - SBA for TRIEN

-

19-194 Cuprid (Trien - triethylenetetramine dihydrochloride)
250 mg Capsule -

Applicant: Merck Sharp and Dohme Research Labs

III.

Division of Merck anrd Company Inc.
West Point, PA 19486

Manufacturing and Controls

The description of the preparation and purification vf:the di-
hydrochloride salt from Trien base is described in sufficient detail
in the Eastman-Xodak and Aldrich Chemical Co.‘'s DMFs 5351 and 1796,
to determine the validity of the assigned chemical structure and to
confirm the suitability of the specifications and test methods for
the bulk drug substance.

The controls over the manufacturing procedures, which include speci-
fications and test methods for the new drug substance, the excipients
and the finished dosage form, give sufficient assurance of the ident-
ity, strength, quality and purity of the drug,

Stability Studies

The stability data submitted is adequate to support the proposed
18 month expiration date, showing that the strength, identity,
quality and purity of the drug will be maintained throughout this
period. Suitable provisions and appropriate commitments have been
made for the continued monitoring of representative samples of the
drug and submission of supporting data as 1t becomes available.

Analytical methods for both the bulk drug substance and the
finished dosage form have been validated by an FDA lLaboratory.
Difficuities were encountered in the method for the Capsules
and & revised method will be sent for revalidation.

Labeling

The immediate container labels for the 250 mg Capsules packaged in

HDPE bottlas with metal screw caps are in compliance with requirements
pertaining to the following:

o e
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Proprietary name, non-proprietary name, ingredient statement,
control number, prescription caution, applicant's name and
address, storage statement and net contents &tatement.

The package insert is satisfattory in regard to both the

DESCRIPTION and HOW SUPPLIED sections. The trade name of the
drug is not in conflict with tHe name of any other drug.

Establishment Inspection

A memarandum from the Drug Manufactuirng Branch dated March 1,1984
and confirmed by the Drug Alert List, stated that there s no reason
to withhold approval of this NDA with respect to the type of op-
eratfons specified in the NDA when conducted by the following firms:

Bulk Drug Manufacturer: Eastman-Kodak .
Rochester, N.Y. 14650

Applicant/Manufacturer Merck Sharp and Dchme Research Lab-
Dosage Form oratories
Division of Merck and Company, Inc.
West Point, PA 19486

Environmental Impact Anajysis Report

A report is included in the original application for this druy which
states that there will be no adverse effect on the environmen: pro-
duced by the manufacture of this product.

The disposal of gaseous and solid wastes generated in the manufactu -
tng facilities s controlled in accordance with local and fedaral
regulations.

, ! ". }uw WM
Jean Willjams
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RoviowW AND EVALUATION GF FANUFARCTURING CONTROLS DATA
DIVISION OF CARDIO-RENAL DRUG PRODUCTS
Chemist's Review »~ 3
Date Completed: 10/17/34

NDA 19-1¢4 Date of Submission: 10/11/84

Cuprid

Merct. Snarp and Dohmez Research Laboratcries
Division of "erck and f®moany Inc.

West Point, PA 16430

The following information is included in this submission:

1. The tradename, Cuprid is introducad for this copper chelating
compound, Trien, triethylenetetramine dihydrochloride.

2. Specifications are included for both Trien raw matarial and
capsules {see attached shect).

3. Two TLC methods are included for tie determination of impurities
in Trien raw material. Dr. Picot, in a telephone conversation
betwzen him, mysdf and Helen Shaw, 115D QC, recommended that
Method 11 be sent for validation. In that method, specs for
DETA (diechyenetriamine) are NIIT 1.0%, total other impurities
N1T 1.0%. Therefore specs for impurities are WMT 2.0%.

MSD will be asked about the trihydrochloride of Trien. Dan
Botesky of Eastman Kodak, in a telephone conversation on 8/2/84,
stated that there are two different assay specs for Trien:
100-104% by AgNO; titration, in which both Trien and the trihy-
drochloride are titrated and 93-101% for the CuNO3 titration
method. (These were Eastman Kodak specs).

4. A CuliD3 titration method is submitted for the assay of Trien
raw material. Specs are 97-103%. MSD validation of this method
is included. This method is also being sent to 2 FDA Labs for
validation.

5. A test for capsule Content Uniformity, tiased on the weight of
full and empty capsules is included.

6. A capsule dissolution test which uses the following parameters
is included:

USP 1Y (paddle), water, 50 RP!, assay- Cu complex colorimetric
methed. Spec NLT 80% in 30'.

e
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SpeciFications - Bulk Chemical

Trientine dihydrochloride

[2,2' ethylene diiminobis{ethylamine} dihydrochloride]

CeHygNg - 2HCI "
CH.,~NF~CH,~CH.,-NH,,
CH,,~NH~CH

2, NE,

.2HC1

| .

Mol Wt. 219.16

Physical Description: A white to pale yellow crystalline powder.

Test Proposed Specification

Assay (Copper Titration)
Loss on Drying

Residue on Ignition
Reavy Metals

pH (1% Solution)
Infrared

Impurities by TLC

N »

*

~SohU S W)
L4

[ ]

Method I
and
*Method II

*preferred method for decoction of impurities

97-~-103% : \
Max 2% :

Max 0.15%

Max 10 ppm

7.0 to 8.5

Conforms

DETA: Max 1%
Total other
impurities: Max 1%

Finished Product Specifications

Appearance: A light brown opaque hard gelatin capsule #1
Dose Uniformity: Conforms to USP XX requirements for dose
uniformity ) %
' Trientine Dihydrochloride: 250 mg/capsule '

Dissolution:

Test Methods

Test methods for the above are attzched.

(¢25-275 mg/capsule) 8,

Conforms to USP ~ 80% in 30 min
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Tre foilowing stability data s included:
Tricthylenetetramine dihydrochloride

2 Jots from Fastman-Kodak stored up to 8 months at R.T.
Single spots are noted in the TLC test up to 2 months,
after that, two spots are noted.

MSD also included on page 30, the degradation pathway for
triethylenetetramine. Under conditions of heat and moisture,
Trien degrades to DETA {dietitylenetriamine) which then de-
grades to ethylenediamine,

Trien Capsules

1 1ot made from raw mater ° from Aldrich far capsules stored
up to 64 weeks at R.T., © ad 30°C. Dissolution values are
also included.

A1l data submitted is within th S0-110% potency spec and the NLT
80% in 30' dissolutinn spec. However, after €4 weeks at 30°C,

Per cent potency = 95.2, while samples stored at R.T. and 5°C
are 100.0%.

F. one year expiration date with capsules stored under refrigeration,

s to be assigned to this product until further data is obtained.

2 lots of Trien Capsules made from raw material from Eastman-
Kodak and stored up to 52 weeks at R.T.. 5°C and ™1°C at ambient
R.H. are also reported.

Capsule contents show discoloration after 52 weeks at 30°C. One
sample stored for 52 weeks at 30°C and ambient R.H. showed no
discoloration but both sampledstored for 52 weeks at 75% R.H.
showed discoloration and potency losses of 21.6 and 40.2%.

Information is also included regarding the comparison of values
obtained under stressed and non-stressed conditions for Trien
raw material assayed by both the colorimetric and GC assay
methods. Values obtained by tbe two methods are almost identical
for initial and stressed conditions for 7, 23 and 180 days.

The GC asaay looks like a very good method. It is more sensitive
and linearitys detection of 2 impurities have been demons‘rated.
MSD state, however, that a different ¢oiumn must be used to ob-
tain the reproducibility needed for a control method.

iy,
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The CulNOj titration method and the colorimetric assay for

Trien raw material and capsuTes respectively wer sent to
Edro today (10/16/84).

As methodology validation resulls are no longer needed for

NDA approval, this NDA will probably be anproved before val-
jdation results are obtained. This is because pressure is being

put on this Division by the Division of Orphan Drug Products to ap-
prove it. This compound is considered an advance over penicillamine
for the treatment of Wilsen's disecase,as patients develop sdverse

reactions {including SLE) after long term treatment with penicil-
amine.

It should be safe to approve this drug as raw material impurities
are now at KT 2.0% ard the breakdown products, dietnylenetriamine
and ethylene dia. ine should now be any more toxic than Trien, their
chelation power is just lower {abouvt 1/2 and 1/6 respectively).
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REVIEW AN EVALUATION OF MANUFACTURING CONTROLS DATA
DIVISION OF CARDIO-RENAL DRUG PRODUCTS

CHEMIST'S REVIEW # G
" Date Completed: /© _Y‘?h

HOA f  19-194

-/

Applicant: Merck Sharp and Dohme Research Laboratories
Division of Merck and Company, Inc.

Address: desr Point, Pa 13486

AF £-

Product Hame

Proprietary - Cuprid -

Nonproprietary Jrientine dihydrochloride

USAN -
Compendium -

Code Name and/or Humber -

Dosage Form and Route of Administration: (R¢ or 0OTC)

Oral capsules ~ Rx

Pharmacological Category and/or Principal Irdication:

Chelating agent - to be used to remove excess copper ifons from
organs of patienss suffering from Wilson's Disease who are
intolerant to penicillamine.
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The fdllowing information is included in this submission:

*
Results of TLC method for Trientine Hydrochloride received from BLT-DO
showed lower Rf values for impurities than those reported by MSD.

MSD BLT-DU Stds  NDS
Tren 0
frientine .17 .10
DETA .26 .16 .17
EDA .36 .28 .26
AEPZ .38 .36,.29
BAPZ - .60

.46

Since values obtained by BLT~DO analyst for EDA and AEPZ were very
close in value identification of impurity present at Rf .26 is

questionable. BLT-DO analyst will * to repeat the validation
and in addition use a "“spiked' samr

TLC method for related substances received from DHSS.UK will be sent
to lab. for validation.

MSD TLC method needs directions for preparation of EDA standard
solution.

|
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November 15, 1985

b

Addendum to Chemist's Review ff 6

L

TLC results {or Trientine HCl were received from Philadelphia
District.

Philadelphia Baltimcre MDS

NDS  STDS NS STDS  §TDS
Tren 0 0
Trientine 0.056 0.06 0.10 0:11 0.17
DETA 0.13 0.13 0.17 0,16 0.26
EDA B 1,28 0.36
AEPZ 0,21 +, 30 0.56

0.48 06.29

BAPZ 0.60
Unknovms 0.30 0.46

0.60

Rf values for standards were lower in each laboratory from the values
obtdined by MDS,

Philadelphia District Laboratory estimated impurity level at about

“. They obtained poor separation between tren, triemtine and DETA.,
same as seen in the original TLC evaluation. No copy of TLC received.
For standard B the analyst in Philadelphia District weighed out only
AEPZ but had two spots, Rfs 0.2] and 0.48. I wonder if EDA was also
included in the preparation of the standard solution.

The company will be asked to either inmprove the TLC procedure or
develop a new method for the detection and separation of the impurities,

N com e, fvteeen
Danute G, Cuhningham
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