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REVIEW OF PHARMACOKINETICS AND IRON UTILIZATION STUDIES

Biostudy Objective:

The purpose of the proposed study was to compare the relative bioavailability of
the test product, DEXFERRUM™ (iron dextran mjection. 50 mg/mi) produced by
Luitpold Pharmaceuticals. Inc. with the reference product INFeD® (iron dexwran injection,
50 mgml) produced by Sterts Laboratories and marketed by Schein Pharmaceutical, Inc.,
when given to padents undergoing hemodialysis for end.stage renal disease.
Bioequivalence was determuned by two methods:

(1) Pharmacokineucs of iron dexiran and

(2) Iron udlizadon for hemoglobin svnthesis and fermnn-related stores
The pharmacokinencs study is herein reviewed by the Division of Bioequivalence. The
second part (iron utlizanon) was consulted to HFD-180. The Agency recently
established that iron utilizatdon study could be the pivotal study.

General Background:
Iron dextran 1s indicated for the weatment of iron deficient patients in whom oral
admunistraton is unsatisfactory or imposstble. Parenteral iron supplements are required

in nearly ail patents with dialysis associated anermua. The refarence product is
admunistered intramuscularly and intravenousiy.

{he tormulations of the test and reference products are as tollows:

DEXFERRUM™ INFeD?
' {Lumoid) Stens)
Elemental [ron (as iron Dexwan) 30 mg/mi 30 maml
Water for imjecnion. USP a.s. q.s.

The pH of the solunon may be adjusted with sodium hvdroxide and hvdrochloric
acid. The pH of the solution 1s in the range of 5.2 10 6.5 for the test and reference
products and both products are isotonic. Sodium chloride is added to both products for
torucity adjustment. [ron dextran consisis of a
which 1s complexed to a

[n June 1968. the FDA accepted Fisons Pharmaceuncals’ Imferon® according to
the provisions of a DESI-review [a Seprember 1991 Lwitpoid filed an ANDA for its
DEXFERRUM™ including a watver request using imferon” as the reference listed drug.
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'n 1991 Fisons withdrew [mferon® from distibution due to GMP problems. [NFeD® (iron
dexman tyecnon. S0 meml produced bv Steris Laboratones) was then approved in 1992,
Jrter tirst Bemg made available under a weatnent [ND. All subsequent applicanons used
TNFeD? as the listed reference drug. FDA refused to grant Luitpold a warver.

Reasons for Denial of Waiver Requests:

Part of the basis for derual of the waiver requests was the dramauc difference in
molecular weight between the test product and reference drug. Per OGD's request
Luitpoid compared wmn depth its won dextran. 30 mg/ml with [mferon® and the current
reference product, Steris' INFeDR (iron dextran. 50 mg/ml. marketed by Schein}.

Luitpold reported that a batch of its test product (DEXFERRUM™) had a molecular
weight of as determined by . Usimg the same
rechnique Luitpold determined that the original reference product (hnteron“) had a
molecular weight of =~ and the current reference {INFeD™ ) had a molecular weight
o1 The wron dextran product of has a
reported molecular weight of Thus. the molecular weight of the test product
falls berween the values reported for imferon® or INFeD® and

Another probiem 1s that iron dextran 15 not a true solution. On 10/21/92 Luitpold
requested that its product be waived based on its claim that the product is a colloidal
solution. As with parenteral suspensions. parenteral colloidal solutions are considered by
the Division of Bioequivalence 1o be a problem and waivers of in vivo bioequivalence

snudies are not granted on them. Accordingly, in the 13th edinon of the Approved Drug
Praducts with Therapeuric Equivalence Evaluations the INFeD* rating was changed from
AP to BP.

Pharmaceutical Equivalence:

In 1993 the Suitability Petition Comnurtee established that Luitpold's iron dextran
-5 pharmaceuncaily equivalent 1o the reterence INFeD? Lwrpold was informed that the
iron dexwan products would be conswdered as pnarmaceuncaliv equivaient without regard
ta the molecular weight. tor regulatorv purposes. [n this Suirabtlity Petinon Commurttee
meenng it was concluded that a pharmacokinencs study and an ron utilizanon study
consisnng of deterrruning the degree of mobilization of iron from won dexwan to ferritin

storage and hemoglobin syuthesis should be done. Following the Suitability Petition
Commmuttee meenng the firm submitted a protocol which was found acceptable for a study

to determune if DEXFERRUM™ is equivaiens to INFeDR. the listed product in dialysis
dependent patients:

Background on Iron Dextran Safety:

On 7/30/92 another waiver reguest was submunted based matniy on {iterature
mnformanon. This is important information but it was not totally convancing that the
warver should be granted. This informanon rollows.

-
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Millions of patients were weated with Imferon® (Fisons iron dexwan) worldwide
followwng the 1960's and the satety of the product has been generally recogmzed.
Anaphvlactord reacnons. charactenzed by sudden cardiovascusar cotlapse and respiratory
failure. have been reported to oceur in 0.6 to 1.0% of patients arter recerving Imferon®.
These reactions respond readily to diphenhydramune. steroids and epinephrine. Once the
dose 1s tolerated successtully, further iron dexwran admirustranon s usually not a problem
If each injection does not exceed 250 mg of iron. Also. the good sarery record on the iron
Jextran injecnon. 30 mg/ml proauced bv as judged
from reporung of adverse reactions was emphasxzed by Luwitpold.

The low toxicity of iron dextran as opposed to free ferric ions. is arributed 1o the
stability of the iron dextran complex. [ron is steadtly removed from the iron dexman
complex by the cells of the reticuloendothelial system (RES). After the iron is separated
in the RES from dextran. it is either bound to the appropnate wron binding protems for
recirculation. or it is stored for replenishment of hemoglobin iron and depleted iron
reserve stores.

Data were submurtted by Luitpoid on the quanunes of iron dexwan wjection. 30

mg/mi disgbured by ind adverse drug reactions reported 1o
ver 1S vears. .reported one adverse effect tn 20.000 ampules for
its product, iron dexwan injection has a rmolecular weght of which
places the molecular weight of or Luitpold's test product between the values
teported for Imferon® (molecular weight of . or INFeD™! (molecular weight of
and progduct. However. ~ product is not approved by the
US FDA.

L. PHARMACOKINETICS STUDY

. Criteria for Eligibility of Patients:

The pateats were male or temaie panents |8 vears or more in age undergowng high
tlux hemodialvsis for end.stage renal disease and had life expecrancies ot more than 60
davs. The pagents were on epoean alpha therapy for dialvsis-asso¢tated anermua. The
parients were ron dancwm requmnz parenteral iron supplememanon as defined by

The panents undcrwent a ohvsmal examinanon mcludma ma.l sxms (respxrarorv
rate. temperawre. pulse rate. and blood pressure). and a medical hzszoty was taken.
Hematological evaluations included white blood cell count anunuciear annbody test.
rheumatoid factor. hemoglobin. hematocnit. plasma fernun. and ransferrin saturaton.

Each subject signed a wnitten consent.  Prior 1o the start ot the studv the study
protocol was approved by the Institunonal Review Boards or ~
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B. Exclusion Criteria: : )
1 Acnve inflammatory disease. wnitection. or carcwioma likely to produce
renculoendothelial blockade.
Acnve gastrointestinal bleeding (hematochezia or hematemests).
Elecave surgery prior 1o study completion: noneiective surgerv dunng the
course of the study resulted in disconunuanon mom the smdy.
Previous sensitivity to iron dextran.
Oral iron supplementsuon within 48 hours prior 1o the study enary.
Treatment with iron dexwan. except tfor the 0.8 mi (25 mg) test dose, within
one momh of the first scheduled dose.
Transfusion dependency or ranstusion within one month of study enwry,
8. Patients were required to abstain from alcoholic beverages for 48 hours
prior to dosing and until the study was completed.
9. Oral glucocorticosteroid therapy

f,0 V2
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C.  Study Design:

A suzgle dose, open-label, randomized. two-wayv crossover studyv was conducted on
20 male or femaie iron-deficient patents undergoing hemodialvsis for end-stage renal
disease. The dme between phases was ane week.

Since anapirylacuc and other serious reactions may occur with: adminisoation of
iron dextran each patent received a 0.5 ml (25 mg) test dose of DEXFERRUM™ at nine
days (-9 days) prior to the administration of its first full dose (100 mg). Two days latter
(-7 days) each patient was administered 3 0.5 m| (25 mg) test dose of INFed®. Each

subject was observed for 43 munutes after the 25 mg test dose for the development of
agverse reactons.

D. Dose:

Two md of the 1est drug, DEXFERRUN ™ (1ron dexwan. 30 mg'ml) or 2.0 mi of
the reterence drug, INFeD?® (iron dextran. 30 mg/ml. marketea bv Schemn: was
adminstered via the venous port of the dialysts tubing. Studv drug admirustranon
Jccurred at the beginnung of regular dialvsis weamments. The DEXFERRUM™ lot
number was 3554, and had an expiration date of 8/95. The INFeD? lot number w

93F010 and had an expiration date of 11/94. The studv was compiered prior 1o the
expiranon of either product.

E. Blood Sample Collection:

Blood samples were collected a1 0. 1. 2. 4. 6. 8. 24. 48. 72 and 96 hours following
drug admirustrauon. '
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. Clinical Methodology:
The ciinical pornion of the srudv was perrormed ar

Samples were prepared according to standard operatng procedures for shipment to

the . ,
During the course of the study, the site invesugartor. a professor of
nephrology at . ransferred his affilianon from.

) Patients oransferred with him. including the panent who
pammcipated as the final study subtect. This study was compieted with the approval of the

which had reviewed the study at the nme 1t was unated ar the
site

G.  Subject Monitoring:
Patients were managed on an outpanent basis during the treatment and follow-up
periods. Adverse events and vital signs were momitored for 435 minutes following the tast

doses. and at each timepount for blood coilection following admimswranon of the full rron
dextran doses.

H.  Analytical Methodology-

The anaivtical portion of the study was performed bv
L. Assay Validation and Quality Control Data: (

The sanstactory performance of the total iron. Transzerrin-iron and iron dexwran
ieterminanons over the course of 13 months 1s shown in Table | The assay pre-study
vahdanon data tor ali the measured compounds are summanzed in Table 2 anditis
-anstactorv
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o | Tabte 1. Quality Controt Data on Total Iron. Transferrin-iron.and [ron
Dextran During the Course of the Bioequivalence Study (ug/dl)

Conrtrol J } Control 11 Control ITT
Total | Tranms- {ron Total ‘ Trans- l Jron ' Total | Traus. Irom
Iron ferrin Dextran | Iron | ferrin | Dagtras | [rua ferrn Desiran
Iron [ Irem | f Iron ‘
' Target | 178 \ 121 i = bo33e ( 29 i 20 Y AT R 135
[Mesa | 1759 ) 1267 | 503 |28 1180 | 148 [se8if 2597 | 4069
wCy | 75 | 157 %9 | 30 | 194 130 | 61 | 132 .1
i n 3 5 5100 a7 2 PO BT 3 15

Table 2. Pre-study Assav Validation

i Parameter Total Iron Iron Dextran
! Sensiuvity (megrdl) ) 23
Lmeanty (meg/dl) Adequate to 1127 Adequate to 2000
[nra-assav Precision (%6CV) 1.6-3.2 3.6-10.6
o~ | Inter-assay Precision (°5CV) 2.7-6.6 4.0-16.0
| | Accuracy (96) 102-106 90-104
Specificity Specific Specific
Stapiiey 24 houss arter weaoment with @ hours arter riltering
sodium hvdrosuifite acr 1. ~ through alwmna
Percent Recovery ' l 102 00103

J. Pharmascokinetic and Statistical Anaivsis:

The data in the termunal. log-linear phase were analvzed by ltnear regression to
esnumate the terrunal disposition rate constant and half-life. In nearly all pauents. a good
estumate of the terrmunal disposition phase was obtained from the last four to seven data
points, AUC., was calculated using the wapezoidal method. and AUC. ., was calculated
bv adding U, ‘Keto AUC,, Four different AUC's were determuned for each subject and

Jor each product,

{ The first AUC was that determuned from zero 10 96 hours ( AUC..). This
area inciuded the rime zero concentranon even 1t that value svas not zero.




[ ¥

The second area. AUC o wnmue vas derived from AUC. .. The AUC,
was adjusted for the apparent tron dexmran wiic was present at ime zero to
Ve AUC, o6 sumes 35 T0llOWS:

AUCh6 wiramn = AUCh06 - CVK,.
where K is the terrunal disposinon rare consrant.
The thurd type of AUC presented was AUC, .. AUC, , was calculated as

AUC, = AUC, 4 ~ Co/K,.

4. The fourth type of AUC presented was the AUC. , e determuned as

follows:
AUC ormmes = AUCo06 g = Co/K,.

ANOVA's were performed using SAS GLM procedures. The arithmetic mean and
%oCV were calculated for each pharmacokineuc parameter. The geometric means and
reaximum likelihood estimates (least squares estimates. or point estimates) of the rato of
DEXFERRUM™ to INFed® for AUC,.,, and C,,, were calculated by the firm for AUC, .,
and C,,,. The ANOVA included sequence. sub;ect within sequence. phase. and drug

treatmem in the stansucal model. The 90% confidence levels were determned for C,,,
and AUC,.

L.

K Results:

Twenty patents. 10 males and 10 females, started the study. Ten patents were
enrolled ar each treatnent site. All 20 subjects finished the study.

The maximum likelihood esumates (least squares pount estumates) for AUC,,,
AUC,,., and C,,, derived from serum concenwrations which were not adjusted for tirme
zero concentrations are 1.29, 1.64 and 1.04. respecuvely (Table 3). The corresponding

Table 3. Geometric Means of Iron Dextran Pharmacokinetic Parameters, Least
Squares Point Estimates and 90% Confidence Intervais Foliowing Intravenous
mmmmmmmmmm N=20
Geometric Means Least Squares 90% Confidence
Test Reference Point Estimates
usted For [ron Dexwran Concengrations a

L Time Zero)

(Not Adi
AUC,, (hr-ug/d)* 159642 124023

1.29

AUC, (hr-ug/dly 237417 144702 164

Cmax tugrdl) 3292 3162 1.04
(Adi XL 10)

AUC,, (hr-pgidy* 155208 116143 1.34

AUC, o (hreugrdl) 230875 135756 1.70

Cmax (ugrdh 3207 2875 1.08

* Denved from reviewer's SAS analvsis

Q0% confidence wntervals are The confidence



ntervals do not fall within the limits of 80% to 125% for AUC,, or for AUC,,,,. The
point estimates obtained from the analysis of log wansformed data for AUC,, and AUC,
did not fall within 0.80 to 1.25. However, treaunent did not bave a statistcally significant
effect on C.,.. Similar powmnt estimates and confidence intervals were obtained if the
parameters were derived from serum concentratons which were adjusted for ime zerp
concenwrations. Also, there was no significant sequence effect berween patents who
received the test product first and patieuts who received the reference product first,

The ron dextran arithmetic mean pharmacokinetic parameters AUC,,, AUCW,
Coer Tom 112 Log eAUC,,, Log,,,AUCo o a0d L0g,oC o parameters are shown in Table
4. A.lso the test-to-reference ratios for AUC,,, AUC, ., and C_, are shown in Table 4.
The area under the iron dextran concentration curve was szpnﬁcmﬂy greater, haif.life
was longer, and clearance rate slower after DEXFERRUM? than sfter INFeD*. The
pharmacokinetic parameters AUGC,,, AUC, 4 and C_, derived from serum concentrations

which are not adjusted for ime zero concentrations a.nd which are adjusted for time zero
concentranons are very similar.

Table 4. Arithmetic Mean Iron Dextran Pharmacokinetic Parameters (%CV) and
\dean Tedeun Bdcnu« Rnios Fonawng !ntnveaom Dosing with 100 mg of

AUC,, (hr-ugsdhl® 186004 (4:) 1’8303 n 1.51
AUC,  (hr-ug/dl) 250113 (49.6) 149421 (26.5) 2.02
C e (HgrdD) 3480 (34.4) 3280 {26.7) 1.06
T.w tOr) 341 (53.9) 275 (53.6) 1.24
T. . (hn 589 (32) 34.2 (19) 1.72
Log,,AUC,,” 5.20 309 2.27)

Log,,AUC, ., 5.376 5.160 (2.18)

LogoC 3.52 3.50 (3.54)

AUC,, (hr-pgidl)® 180971 (43) 119695  (26) 1.51
AUE s thr-ugrdl) 282138 (499) 139302 (24.1) 2.02
C e (Hd 3396 (34.9) 3080 (26.4) 1.10
T (hr 3.41 (53.9) 275 133.6) 1.24
T,.¢hr A 389 (32) 342 (19 1.72
Log,AUC,. S 5.19 5.07

Log,,AUC. §.363 5.133

L0g,0Crn 3.51 3.47

"Reviewer caiculated "Derived from reviewer's SAS analvsis
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The test-ta-reference ranos for individual pauents for the pharmacokietic
narameters AUC.,, AUC,. and C.,, are shownn Table 6 (nlv cne supject (subject
1091 had an AUC, . T R rano that tel berween 0.80 and 1.20. These test-t0-reterence
-ano dara for individual patients are summanzed in Table 3. The median ranos from
unadrusted hme zero concenwanons 1or AUC.,, AUCa,yana C,, wvere | 48. 1.90 and
| 05. respecaveily. The mean rantos from unadjusted tme 2870 concentrations for AUC,,,
AUC., s and Co,, were 1.42. 1.87 and 1.06, respecavelly Tne ranges of ranos tom
unadjusted time zero concentratons or AUCa.,, AUC,. and Cog \Were 0.1210 2.05. 0.13
10 2.77 and 0.5 to 1.44. respectivelly. Of the 20 subjects the number ot subjects with T/R
ranos that fall within the limirs of 0.80 to 1.20 for AUC,,, AUC.  and C,,, using
unadjusted time zero concentrations were 3. 1 and 16, respecuveiv. The test-to-reference

ratos for individual patients for the pharmacokinetic parameters AUC,,, AUC, ,and
C ... derived from serum concemratons which were are not adjusted for time zero
concentranons and which were adjusted for time zero concentratons are very simular.

’ Table 5. lron Dexwan TesvReference Ratos for AUC.., AUC,,,c and
C a Following Intravenous Dosing of DEXFERRUM® and [NFed® (N=20)
Not Adjusted for Time Zero Adjustad for Time Zero
Concentrauon Concentraton
AUC,, AUC, Cmax | AUC.. AUC. . Cmax

Minimum |
[ Maxymum ‘
' Median | 148 | 190 | 108 | 155 90 | L1
, Mean | 142 ) 187 106 | 149 (95 | 110
NoofsubjinTR| | 1 | 16 : | % 15

range of 0.8-1.2 \ |

L Summary of adverse experiences:
Adverse reacnons were determined byv: volunteered comments bv panents. elicited
informanon during observarion by nephrology nurses. monroring vital stanstics during
the adminustranon and observanon phases. and evaiuanon of laboratory resuits.
The total number of exposures 1o the test and reference tron dexmran n this study is
t0o small to prectsely estmate adverse reacnon rates, but the adverse reactions noted
were muld for both drugs and no severe or unmediate reactions coutd be related to theuwr

admunisTatnon.

Hypotension 1s a customary reacnion tn dialvsis procedures. 7hough the study '



design made it impossible to discern between dialvsis-related and drug-related
hypotensiorn. the firm statisucally analyzed the occurrence of hvpotensmn duning the test
and studv doses and found no relanonship between caanges in bicod pressure and
meatment type.

The charactensnc concurrent clinical complications ot the study group combined
with the normal adverse expeniences encountered during hemodialysis. espectally vase-
wnstability resuiting from fluid shifts duning high flux dialysis. made it impossible to
discern berween dialysis-related and drug-related hypotension.

M. Comments on Pharmacokinetics Submission:

1. The dam set is confounded with residual carrvover effect. Several subjects had
non-zero pre-dose concentrations, even in the first period (because of the test doses

of the test and reference drugs on days -9 and -7, respectively). -Given the long

half-life of the drug, a 6-7 day washout is inadequate.

b tn this study AUC,_,, s not a reiiable measurement. since the empolated pordon
1s too large.

Analytical data collected by Luitpold on nine lots of the reference product INFeD“

document significant variaton in molecular weights of the reference product.

4 The confidence intervais do not fall within the limits of 80% to 125% for AUC,,
or for AUC, .

Treatment did not have a statistically significant effect on C,,,

8. The point estimates obtained from the analysis of log mfo&rﬁed data for AUCC,,
and AUC,_ . did not fall within 0.80 10 1.25.

7. The mean serum DEXFERRUM™ concentranons for each time point for
Luitpold's DEXFERRUM™ and Steris Laboratones’ INFed® were not submirted
nor were the mean serum profiles (graphs) presented.

P

L9 3

Y.

iI. IRON UTILIZATION STUDY

In the iron utilizanon studv bioequivalence was established by deternuning the
iron utilizaton for hemoglobin synthesis and ferritin-reiated stores, [ron utilizatdon was
esumated by determining tron stores and new hemoglobin synthesis prior to dosing and

30 days aher the last of ﬁve 100 msz doses This smdv was conducted between OUctober
1993 and August 1994 at = The

analynical portion of the study was performed by

\.  Pertinent Paraphrased Remarks of HFD-180 Directar's Cover Letter on
Medical Officer's Review of Iron Utilization Study:

in the won utilization study Luitpold's DEXFERRUM™ (iron dextran tnjectuon. 50
memli) is at least as good as INFeD?® {iron dextran injecnon. 50 mg/ml) produced
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bv Sterts Laboratores and marketed by Schewn Pharmaceuncal. Inc.

if the firm plans to admunister the product inramuscularly a phase |V
bioavailabilitv study mught be requested and a posmmarketing surveillance should
be useful to pick up failures of therapeutic effect by that route if they occur.

Summary and Concliusions Iron Utilization Study from Medical Reviewer:
DEXFERRUMR and INFeD® treamment did not result 1n stanstically different mean
values of percent mobilizaton. ’

Both total iron and fernrin demonstrated a stansucaliy significant ume effect but
no trestment effect. DEXFERRUMP showed a larger decrease in the TIBC (total
iron binding capacity) and a larger increase in the % transferrin saturation.
Hemoglobin did not demonswrate cither a statistically significant effect on time or
geamment. For senum iron there was marginaliy significant interaction between
time and trestment. There was an increase in serum iron for the DEXFERRUM?
weated patients. but virtually no increase for the INFeD* treated pauents.

There was no overall difference in the proportion of patents experiencing no
adverse events. a hypotensive reacton after two hours. & probable dialysis-related
adverse event. or a possible drug reaction.

When all data relative to hypotensive events were analyzed there was no evidence
to suggest that DEXFERRUM® compared to INFeD® administration was
complicated by a higher rate of hypotensive reactions.

The other adverse reactions noted during the smudy can also have a stronger
relationship to the dialysis reaunent than to the drugs administered.

Recommendations of Medicsl Reviewer on the [ron Utilization Study:

in the iron udlizadon study DEXFERRUM?® has performed as well or better than
the listed drug. [NFeD*. in providing the pauents with a suppiement of iron for
replensshment of iron stores and new hemogiobin svnthesis.

Safety of iron dexmran complexes had been established prior to this study.
DEXFERRUM® is approvable.

{Ill. OVERALL COMMENTS OF DIVISION OF BIOEQUIVALENCE

Luitpold claims in its applicanon that its product 1s intended only for intravenous
adminiscration. The reference product is administered intramuscularly and
ntravenously. However. Luitpold's labelling states that its DEXFERRUMR® is to
be administered intramuscularly and intravenouslv. Both bioequivelence studies
(pharmacokinencs and iron utilizanon) were done usuig only the intravenous route
of admintstranon. Theretore, the firm should submit a post approval commitment
to perform a Phase [V study using the intramuscular route of adminisgaton.



(8]

(V3 )

This approval would coustitute the first generic approval for ron dexwran.
Therefore. since it is a new genenc product it will require 2 biostudy nspecuon.

IV. OVERALL RECOMMENDATIONS ON APPLICATION

The pharmacokinetics arm of the bioequivalence study conducted by Luitpoid
Pharmaceuticals. Inc. on its iron dextran injection. 50 me/ml. comparing it to
[NFeD* (iror dextran. SO mg/ml, produced by Steris Laborawries and marketed by
Schein Pharmaceutical, Inc.) after intravenous administration shows that the test
product is bioavailabie.

Theé iron utilization arm of the bicequivaience study conducted by Luitpold
Pharmaceuticals. [nc. on its iron dextran mjection SO mg/mi. comparing it to
INFeD® after intravenous administration has been found to be acceptable by the

Division of Bioequivalence per recommendations of the medical reviewer (section
C of the 1ron utilizaton part of this review).

From the bioequivalence point of view, the application is approvable as a 505b(2)
applicstion provided the firm agrees to submit a post approval commitment to
perform a Phase [V study using the inoramuscular route of administration per
comment 1 of Part [II. The final approval of the applicstion will depend on the
results of a routine FDA biostudy inspection per comement 2 of Part [I1.

The firm should be advised of the recommendations.
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