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Dear Dr. Seife:

Reference is made to your letters of March 19 and June 11, 1985 concerning
application deficiencies relative to biocequivalency requirements.

On April 16, 1985 George D. Behrakis, President of Muro and I met with

Dr. Dighe and Dr. Ise of the Division of Bioequivalence to discuss the

listed deficiencies. The ANDA requirements for two dosage forms of
prednisolone were discussed; tablets with no in-vivo bioequivalence
requirements and an oral solution (Prelone) with an in-vivo biocequivalent
requirement as per citizens petition Docket mumber 83P-0419/CP, Dec. 17, 1984.

A final agreement was reached for Muro to submit the data for our original
study in accord with your March 19, 1985 letter, items 2-4.

Recognizing the Division's intention to propose that in-vivo biocequivalence
testing not be required for ANDA approval of certain oral solutions as Prelone,
we would have considered submission of a waiver from further in-vivo
requirements. However, as agreed and to avoid further approval delays,
statistical analysis of the data of our original study was performed by

' data
presented here will remove deficiencies as outlined in your March 19, 1985

letter. ‘%{
I trust you will find all information complete and in order so that we may P\.\f‘ '
obtain a speedy approval of our Prednisolone syrup. e C \L\ - &T\

Sincerely )

Ghrectr Qualiny Assuxance PRERIVET) e«

Encls: Complete Bioavailability Study

y

GENERIC DRUGS

JAC/cg




ANDA 89-001

Muro Pharmaceutical, Inc. - )
Attention: Joseph A, Celona £C 13 1o8%
850 East Street

Tewksbury, MA 01875

Gentleman:

Referance {s made to the biocavatlahilitv studv amendment vou subn!tted Junc
21, 1985 for Prednisolene Oral Solution 15 mg/5 mg.

S —-
The study amendmant has been revisued by our Division of Bioeguivalence and
they have the following comments:

- "1. A1l deficiencins identified in a previous review have hoen aucressed.
£, ine Cnax and AUC ratfos corrected for dose uere incorrectly caleulated oy
tha fim,.  The correct ratios appear in tids reviey (Table 3).  1he error
dnes not affest anv conclusions.
S. In all Trture submissions the firm must incluce the followiny:
2, Approval of the protocnl by an investigational review hoard (uiB)
prior ta study inftiation. A copy of tie letter of approvel rmusty oe
submitted,

e The test product must be a production Tot or & lot proauces od
procuctinn pquipment.

Ce The screening Taboratory results (hlood chemistry), hematology,
urinalvsis) and medical nistories for ecash subject must be included.

e Tue gralifications of the principal investigator ang co=fnvestigator:
aust be indicated (e.g. a curriculun vitae).
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Recormendations:

1.

Muro Ph?rmaceut1cai has conducted 2 biozvailability study comparing its
Prelgne ! (Prednisolone Svrup 15 mg/5 ml), Lot PO4DASL with 1ts Liquid
Pred® (Prednisone Svrup 5 mg/5 ml, Yot POGO45L. Presently, there are o
approved Tiquid formulations of prednisolone on the market. Prodnisone
liquid ¥s an appropriate reference formulation since predniscne is quickly
converted in-vivo to prednisolone. In fact, most evaluations of
prednisone pharmacokinetics are in terms of prednisolone. Ine Oivision of
Sioequivalence has found Muros Pharmacautical's bioavailabiiity study
acceptable., The study demonstrates Huro Pharmaceutical's Prelone i
(Prednisolone Syrup 15 mg/5 m1) has superior vicavailaniliiy as cormpared
to the raference product, Muro Pharmaceutical's Liquid Predl (Prednisone
Syrup 5 ng/t nl.

Ploase disrcgard our letter of Hovember 4, 1965 in wirich we aistacenty
reiieratad the deficienciss from our March 19, 17985 intier. You have
satisfactorily rosponded to tne deficiencies enumarated in that letter,®

Sincerely vours,

N (2-(38S

Harvin Seife, H.D.

Diractor

~ivision of Generic Urugs
Office of Yreg Standards
Center for vUrags and Bialegics
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0CT 16 1885
~Prednisalone (Prelone) Muro Pharmaceutical, Inc.
15 mg/5 ml Syrup Tewksbury, MA
ANDA #89-081 - Submission Dates:
Reviewer: William D. Fiske November 20, 1984
Wang #5895e June 21, 1985 *

REVIEW OF AN AMENDMENT TO A BIOAVAILABILITY STUDY

The latest submission is an amendment to the Sicavailability study submittad

on 11/20/84. The review of the stugy by the Division of 3icequivalence was
canpleted on 3/12/85 with :the recommendation that “he stugy was unacceptable

due to four deficiencies. The Jivision of Zeneric Drugs informed the firm of

- the 4 deficiencies in 3 lettar gated 3/19/85. The amendment (6/21/85) cover
letter gescribes a meeting taking place between George D. Sehrakis, President
and "Joseph A. Calona, Oirecter of Quality Assurance, both from Muro, ang Ors.
Jighe and Ise “rom the FDA, Jivision of Biocequivalence. The meeting took

slace on April 18, 1385 apa it was agreed Muro would submit data in accerd -
with items 2 - 4 in the 7DA's 3/19/85 letter to the firm.

Since the study has been previously reviewed, only the deficienciss will
reviewed and data summarized. A capy of the previous review is attached
Abpendix 1. The deficiencies in the 3/19/85 letter correspond to the
Teviewer's camments 1 - 4. Only 2 - 4 needed to be accressed.

W CF
M

[0

- ) < ~ -
~ericiency. 2 Carrection:

Tne Tirm has now provided sufficient assay validation. Mean nsercent
analytical recovery was 1% for the range of interest

Percent axtraction recovery for 30 ng/ml and 400 ng/ml spiked samples
as = SIS - and respectively. Witnin
70 detween run reproducibility was very good with coefficients of variation
T Tor the spiked samples. Linearity was demonstrated from
-3 - 750 ng/ml. Semsitivity was agequate down to Specificity was
snown and lack of interference from cortisone, cortisol, methylprednisolone,
methylprednisore and 6 A-hydroxycortisol, a metabolite. '

=

[T

#1th the valication the firm also supplied all *he subjects’
¥nich supported all aspects of the assay validation.

Oeficiency 3 Correction:

The firm supplied complete ANOVA tables for all parameters required and a
summary table is Included in this review (Table 1). Power calculations were
"ot Derformed, Sut from the ANOVA tables I calculated the power of the test
“or Cmax and AUCH_;nf 'w The FTirm correctly
indizated that the SAS GLM analysis in this instance is not necessary.




“Deficiency 4 Carrection:

Canment 4 is actually: a caution to the firm; an affirmation of the appropriate
use of dose correction; and a statement that only AUC, Cmax and Tmax valwes,
with statistical analysis are needed.

Sunmarz :

A two-way crossover study in 6 subjects of aral liquid formulatiors of
prednisone and prednisolone was performed. Comparison of the parameters.
obtained from the serum conmcentration-time profiles of prednisolone in the
subjects was performed. The comparison of the parameters with respect to
solution adninistered and statistical analysis is in Table 1. Mean serum
corcentrations of prednisolone versus time for both solutions are presented in
Taole 2. In Table 3 are the Omax and AUC ratios for each subject.

Comments: .

P -
The Dicavailapility study demonstratss prednisolone liguid produces serum
levels of preanisolone superior to those preduced by prednisone liquig.
Measurss of biocavailability, Cmax and AUC, were significantly nigher aft=r
agministration of prednisolone. QOnax was 29% greater and AUC was 24%
greater. The time to peak concentration, Tmax was similar (0.54 versus
0.63 hours).

.,At

2. All deficiencies identified in a previous review {(Appendix 1) have been
addressed. :

po

“he Omax and AUC ratios corrected for dose were incorrectly calculated oy
the firm. The correct ratios appear in this review (Table 3). The error
does not affect any conclusions.

Comment 4 is not to be released under the Freedom of Information Act.

-




~ Reconmendations:

1.

Muro Pharmaceustical has conducted a bioavailability study camparing its
Prelone!M (Prednisolone Syrup 15 mg/5 ml), Lot POAOC4SL with its Liquid
Pred® (Prednisone Syrup 5 mg/5 ml), lot PO6045L. Presently, there are

no approved liquid formulations of prednisolone on the market. Prednisone
liquid is an appropriate reference formulation since prednisone is quickly
converted in-vivo to prednisolone. In fact, most evaluations of
prednisone pharmacokinetics are in terms of prednisaolone. The Division of
Bioeguivalence has found Muro Pharmaceutical's biocavailability study
acceptable.’ The study demonstrates Muro Pharmaceutical's Prelone™
(Prednisolone Syrup 15 mg/5 ml) has superior bioavailabili&y as compared
to the reference product, Muro Pharaceutical's Liquid Pred” (Prednisone
Syrup 5 mg/5 ml},

The firm should be informed of conments 2, 3 and 4, and the above
recommendation.

m

Vp -

r (b




Table 1

Mean pharmacokinetic parameters obtained fram
6 subjects after adninistration of prednisolone

liquid (15 mg) or prednisone liquid (15 mq)

Parameter Prednisolone Prednisoned p value
Cmax (ng/ml) 430.3 oV 333.0 e ¢0.05
(14.5)b (8.3)
Tmax (A ) 0.54 0.63 MD
(18.5) (22.2)
A\
AUCT (ng x hr/ml) 2024 1632 {0.05
(12.0) (13.8)
- Ka iy ——.585 0§336 . NS
Y (21.9) (41.0)
Koverail elim. (hr=1) 3. 244 0.245 NS -
Cly corrC oV 127.2 149.3 {0.05
(ml/min-1.73m2) (11.1) (12.0)

a) All parameters weres obtained from Serun precnis:ione corcentrations.

b) Values in ( ) are percent coefficient of variation.

¢) Corr refers to correction for administered dose.
Correction factor = 108/101 = 1.089.

\Sg

B\




~ ; Table 2

Mean serum corcentrations of prednisolone versus time
in 6 subjects after adninistration of liquid prednisolone
(15 mg) or ligquid prednisone (15 mg).

Percent coefficient of variation is in ( ).

Time (hr) Prednisolone (ng/m1) Prednisone (ng/m1)
0 0 0 o
0.25 307 (37 243 (25) &

0.5 425 (16) 317 (1)

0.75 369 (8) 313 (9)

1.0 a2 (7) 279 (5)

1.25 3320 (11) 272 (6)

1.5 302 (8) 254 - (7)

- 1.75 3 (8 250 (10)

2.0 298 (11) 238 (7)

-3.0 250 {8) 197 (8)

4.0 199 (8) 160 (12)

5.0 135 (13) 109 (14) -
8.0 79 {20) 83 (23)

10.0 53 (28) a0 (31)

12.0 31 (26) 26 (40)




Table 3

Individual ratios for AUC and Cmax in
subjects adninistered liquid prednisoclone
(15 mg) or liquid prednisone (15 mg).

ALC (ng x hr/ml) oV

069
4

Test
Subject Ref. Ratio Corr Ratio
1 1962 1.24 1l.16
1579
2 2408 1.17 1.09
2053
3 1876 1.12 1.05
1668
-
4 1920 .22 a4
1576
5 1759 1.26 1.18
1395
-6 2222 1,46 1.37
1521
0.75 = 1.25 4/6 :5/6
pass/total
corr = 101/108 = 1.

LD

gk/
Cmax (na/ml)
Test
Ref. Ratio Corr Ratio
436 1.23 1,15
354
470 1.47 1.38
319
401 1.13 1.06
356
401 1.13 1.08
353
347 1.22 1.4
285
527 1.59 1.49
330
4/6 4/6
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Prednisolone (Prelore) Muro Pharmaceutical
15 mg/5 ml Solution Tewksbury, MA
ANDA # 89-081 . Submission Date:
Reviewer: A. Jackson November 20, 15984
Wang # 4882e

Review of Bioavailability Study

Objective:

The study was desigrec zpo evaluate the absorption characteristics and
bioavailability of a new liguid prednisclone preparation.

Materials and Methods:

Prednisolone zharmacokinetics were evaluated in six subjects usimg two liguid
formulations. The reference “omulation was prednisone liguid (5 mg/5 ml)-
Muro Pharmaceutical lot # PO6045L while the test drug was prednisore liguid
15 mg/5 ml Muro Pharmaceutical lot # PO4CA45L. =i

-
.

Clinical:

The study was done at th ,
under the clinical direction of o M.D.and
The study was dore in six healthy adult males between 27
and 4l years of age. Their weights ranged from 64.5 to 78.5 kg and did not
vary hy more than + 10% from nomal for height and age.

Criteria for study enrollment inacluded a physical examination within 30 Zays
of initiation of the study. This examination included a3 medical history,
hemogram (hemoglobin, hematocrit), urinalysis ({ncluding microscopic
analysis), biochemical profile (blood urea nitrogen, serum alkaline
phosphatase, SGOT, serum bilirubin, albumin, total protein) and a Quaiac paper
test for fecal sccult blood. Exclusions from the study imcluded abnormalities
of any of “he above studies, a history of chronic alecshol consumption,
gastrointestinal or cardiovascular disease, tuberculoses, the presence or
Ristory of chronic infection or psychosis. Subjects were also excluded if
they had received any corticosteroid medication within 30 days of the study or

any other medication for a period of seven days prior to or during the test
period.
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The study was dore as a two way Ccrossover separated by a ore week washout _
period. Each study day was preceded by a ten-hour fast which continued until
four hours after the study medication was administered. The study dose was
given in a cup which was then washed twice using the eight ounces of water
given with the study medication. To assure Proper stomach emptying, subjects
were not permitted to lie down for the first two hours after administration of
the study medication. Strenuous exercise was also prohibited on the day of
the study. Venous blood smaples were obtained via an intravenous catheter at
times 0, 0.25, 0.5, 1.0, 1.25, 1.5, 1.75, 2.0, 3.0, 4.0, 6.0, 8.0, 10.0 and
12.0 bours. blood samples were separated the same day. Plasma was then
stored at -0.209C until analysis.

Analytical:

The samples were assayed by high nerformance liquid chromatography usimg a
method published by Rose and Asko, J.Chromatogr 162:273-280, 1979.

S -

Data Analysis:

Pharmacokinetic parameters for prednisolone were determined assuming first
order kinetics. Peak plasma concentrations and time of peak concentration
were obtained form the plasma prednisolone concentration vs time curve. The
total area under the plasma concentration vs time curve (AUC) was calculated
using the trapezoidal rule. The ALC beyond the last plasma stercid
concentration obtained was calculated Dy dividing the last measured plasma
pbrednisolone concentration by the elimination rate zonstant (AN 2). The
elimination rate constant was calculated using a norlinear least squares fit
of the logarithmic plasma concentration-time plot.

Comments:

1. The Division of Biequivalence seriously dousts that a study with only ¢
subjects would have sufficient power, therefore the current study can be
considered as only a pilet investigation to obtain an estimate of the number
of subjects required to do a complete study.

2. The firm must submit a complete assay validation including standard and
subject chromatograms, including within and between cay variation and assay
sensitivity at a gefined signal to noise ratio.

3. The complete ANOVA table and all power calculations must he submitted with
the final application. Also include a comparison of treatment means in the
SAS GLM analysis.

4. The Division of Bioequivalence would like to caution the fim against
making all of the corrections in estimating F (Fraction Absorbed) because
several assumptions are being made that may be difficult to substantiate. The
company should be advised that corrections for aoministered dose arse
appropriate and that a statistical comparison of AUC, COmax, Tmax and
individual plasma concentrations are the only requirements required for
bioequivalency.
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Recammendation:

The biocavailability study conducted by Muro Pharmaceutical on its 15 mg
solution of prednisolone Lot # POAGASL, comparing it to Muro Prelore 5mg/5 ml
is unacceptable to the Division of Bioequivalence because of the deficiencies

cited under comments l-4. _ .

The fimm should be informed of the deficiencies.
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Miro Pharmacaitical Iri:. e
Attention: Joseph A Celona v .
890 East Street QAN
Tewkshury, MA 01876 W
Gent lenen:

Refarence 1is made to the hinavailahility study amendnent voy sytnmittet on
Jdune 21, 1985 for Predrisclene Oral Solutinn 15 mo/S ml.

The study has heen reviewed by our Division of Rinequivalence and they have
the following comments:

"l. The Division of Ripequivalence seriously doutts that a study with
only € subjects would have sufficisnt nower, therefare the current
stuty can he considered as only a pilot investication ta ohtain an
estumate of the number of subjects requiren to no a complete stusy,

2. The Pirm must subnit a conlete assav validation inclicinn standarns
ard st iect chromatoarans, inclurinn within and hetween fay variatinan
Aand assay sensitivity at a define? simmal to noise ratin,

3, The conplete AHOVA tahle and all power calculatinng must he submitted
with the fim! application. Also incluce a comnarison of treatment
neans 1n the SAS LM analysis,

4, The Division of Ricequdvalence would like to cartinn the firm R0A1nst
making all 0f the corrections in estimating F (Fraction Ahenrhed)
hecause several assumntions are beaina mare that may he difficult te
suhstantiate. The company shauld be ardviser that correctinne nr
amministered dose are appropriate and that # statistical cmparisen
of AUC, Omax, Tmax ant individual nlasna concentrations are the nnly
Teoui rements remdret far bioequd valeney.,

Racommenation:

The hinavailahility study canducted by thire Pharmaceutical on its 15 mn
snlittion of Prednisolone Lot # POA04SL, comparinn it to HMuro Prelpne

5mn/5 ml is unaccentahle to the Divisinn of Pinegun valence hecause nf the
feficiencies cited under comments l-4,®

Sincerely yours,

| lCor g
Marvin Sei\'e,‘*‘).n.
Director
Division of Generic Drms
RO NfPice of Drun Standards
Center for Druns and Rinlpgics

»/10-31-85




HBA R1-081

Huro Pharmaceuticels, Inc. ]
Attention: Joseph A: Celona JN 985
850 East Streest :

Tewksbury, BA 01876

tentlenen:

Plerase refer to your abbreviated new drug application dated Hevenbor 20,
1084, submitted pursuant to Section 505(3) of the Federal Food, Drug, and
Cosmetic Act for the preparation Prelone {(Prednisclone) Oral Solpsion

16 mg/5 ml,

Reference {s alsc made to your communication dated Ray 2&, 1905 and oup
Tetter dated Harch 19, Igﬁﬁ.Fbvw (lefl

The application 1s deficient ane therefore not approvable unger Section
505(3)(3) of ithe Act as follows:

Plezse reply to aur letter referenced above,

The File s now closed. 1If you wish to reopen ft, the submission shavld
be 1n the ferm of an amendment to this application, adequately orgarized,
wiich represents the informatien necessary to remove all deficiencies we
have outlined, '

I vou do not agres with our conclusions, you may wmake 3 uritton request
to file the application over pretest, as authorized by 21 CFp
S14.310{d).  If you do sa, tie application shall be re-svaluated and
within 90 davs of the date of receipt of such reguest (or add!ticnal
period as wo may agres upan), the application shall be approvec or you
sirail be given a written notice of opportunily for a hearing on the
neestion of whether the application 1s approvable,

Sanef@?y your§f~§\ N

L 14 PR [N L 1} r
Yolsr '
r/MSei féarvin Soife, H.D, Vo
TTTT o meeeeme el Director \\
Q{Divfsion of uenaric Druas

o 2!
‘ a\y\ Office of Dreg Standards
3<( Conter for Deugs ang givlogics




MAR 1 0 1938
NDA 89-08)

Muro Pharmaceutfcal, Inc.
Attention: Joseph A. Celona
890 East Street

Tewksbury, HA 01875

Gentlemen:

Reference 1s made to the bioavailability study you submitted on November 20,
1984, for Prelone (Prednisolone) Oral Solution 15 wg/5ml.

The study has been reviéued by our Division of Bioequivalence and they have
the following comments: T —

“1. The Division of Bioequivalence seriously doubts that a study with
only 6 subjects would have sufficient power; therefore, the current
study can be considered as only a pflot investigation to obtain an
estimate of the number of subjects required to do a complete study.

2. The firm must submit a complete assay validation including standard
and subject chromatograas, including within and between day variation
and assay sensitivity at a defined signal to notse ratio,

3.  The complete ANOVA table and all power calculations must be submitted
with the final application. Also include a comparison of treatment
means in the SAS GLM analysis.

4. The Division of Bioequivalence would 11ke to cautfon the firm against
making all of the corrections in estimating F (Fraction Absorbed)
because saveral assumptions are being made that may be difficult to
substantiate. The company 1s adv{sed that corrections for
administered dose are appropriate and that a statistical comparison
of AUC, Cmax, Tmax and {ndividual plasma concentrations are the only
requirements required for bioequivalency.

Recomendation:

The bioavailabfiity study conducted by ﬁuro Pnarmaceutical on its 15 mg
-solution-of-pradnysolone Lot # P040451., comparing it to Muro Prelons § mg/5 ml
1s unacceptable the Division of Bloequivalence because of the defictencies
c ,

under comments 1-4,°
Pt ol
L N

/marwn Seife, M.D,
Director dﬁn
Divistion of generic ugs

18/85 Office of Drug Standards
Center for Drugs and Biologics




 Wang # 488ze

. ‘Prednisdibné (Prelone) Muro Pharmaceutical

15 mg/5 ml Solution - " Tewksbury, MA
ANDA # 89-081 - ' - - Submission Date:

Reviewer: A. Jackson _ November 20, 1984

iﬁeview of BioévaiiébilityZStudy o

Objective: @@;

The study wé;%desigﬁedﬂto evaluate fhe‘absbrptidh‘characteristics,and
bioavailability of a new liquid prednisolone preparation.

Materials and Methods:

Prednisolone pharmacokinetics were evaluated in six subjects using two liquid
formulations. The reference formulation was prednisone liquid (5 mg/5 ml)
Muro Pharmaceutical lot # PO6045L while the test drug was prednisone liquid
15 mg/5 ml Muro Pharmaceutical lot # PO4045L. '

Clinical:

The study was done at the ‘

Denver :r the clinical direction of . nd
The study was done in six healthy adult males between 27

and 41 years of age. Their weights ranged from 64.5 to 78.5 kg and did not

vary by more than + 10% from normal for height“and age. T

Criteria for study enrollment included a physical examination within 30 days .
of initiation of the study. This examination included a medical history,
hemogram (hemoglobin, hematocrit), urinalysis (including microscopic o
analysis), biochemical profile (blood urea nitrogen, serum alkaline
phosphatase, SGOT, serum bilirubin, albumin, total protein) and a guaiac paper
test for fecal occult blood. Exclusions from the study included abnormalities
of any of the above studies, a history of chronic alcohol consumption,
gastrointestinal or cardiovascular disease, tuberculoses, the presence or
history of chronic infection or psychosis. Subjects were also excluded if
they had received any corticosteroid medication within 30 days of the study or
any other medication for a period of seven days prior to or during the test
period. SRR e e L S ,

;;;;;;;



“The study was done ‘as a two way crossover separated by a one week washout

"'period;"Each~study?day was preceded by a ten-hour fast which continued until

four hours after the study medication was administered. The study dose was
- given in a cup which was then washed twice using the eight ounces of water

- given with the study]medicatIOh:?*Tb‘assure proper stomach emptying, subjects
. were not permitted to lie down for the first two hours after administration of
. the study medication. Strenuous exercise was also prohibited on the day of

the study. Venous blood smaples were obtained via an intravenous catheter at
~times 0, 0.25, 0.5, 1.0, 1.25, 1.5, 1.75, 2.0, 3.0, 4.0, 6.0, 8.0, 10.0 and
12.0 hours. blood samples were separated the same day. Plasma was then
stored at -0.200C until analysis. ‘

Analytical:

The samples were assayed by high performanCe liquid chromatography using a
method published by Rose and Jusko, J.Chromatogr 162:273-280, 1979.

Data Analysis:

Pharmacokinetic parameters for prednisolone were determined assuming first
order kinetics. Peak plasma concentrations and time of peak concentration
were obtained form the plasma prednisolone concentration vs time curve. The
total area under the plasma concentration vs time curve (AUC) was calculated
using the trapezoidal rule. The AUC beyond the last plasma steroid
concentration obtained was calculated by dividing the last measured plasma
prednisolone concentration by the elimination rate constant \2). The ‘
elimination rate constant was calculated using a nonlinear least squares fit
of the logarithmic plasma concentration-time plot. :

Comments:

1. The Division of Biequivalence seriously doubts that a study with only 6
subjects would have sufficient power, therefore the current study can be
considered as only a pilot investigation to obtain an estimate of the number
of subjects required to do a complete study.

2. The firm must submit a'complete assay validation including standard and
subject chromatograms, including within and between day variation and assay
sensitivity at a defined signal to noise ratio.

3. The complete ANOVA table and all power calculations must be submitted with
the fipal application. Also include a comparison of treatment means in the
SAS GLM analysis. : S '

4. The Division of Bioequivalence would like to caution the firm against
making all of the corrections in estimating F (Fraction Absorbed) because
several assumptions are being made that may be difficult to substantiate. The
company should be advised that corrections for administered dose are
appropriate and that a statistical comparison of AUC, Cmax, Tmax and
individual plasma concentrations are the only requirements required for
bicequivalency.




“=--~  Recommendation: .

The bioaw)éiiébi’lityfétudy ‘t:oriducted by Muro Pharmaceutical on its 15 mg
- solution of prednisolone Lot # POAOASL, comparing it to Muro Prelone 5mg/5 ml
is unacceptable to the Division of Bioequivalence because of the deficiencies

cited under comments 1-4.

T iom shuld b ntomad of e serictarten:

e o laan




" Muro Pharmaceutical
Tewksbury, MA

15 mg/5 ml Solution -

ANDA # 89-081 = = I Submission Date:
~ Reviewer: "A. Jackson - November 20, 1984

" Review of Bioavallability Study

Objective: .

The study wag‘desigﬁed to evaluate the’absorption'characteristics and
bioavailability of a new liquid prednisol@ne preparation.

Materials and Methods:

Prednisolone pharmacokinetics were evaluated in six subjects using two liquid
formulations. The reference formulation was prednisone liquid (5 mg/5 ml)
Muro Pharmaceutical lot # P06045L while the test drug was prednisone liquid
15 mg/5 ml Muro Pharmaceutical lot # PO404SL.

Clinical:

The study was done at the

Denver :r the clinical direction of . nd
The study was done in six healthy adult males between 27

and 41 years of age. Their weights ranged from 64.5 to 78.5 kg and did not

vary by more than + 10% from normal for height and age. y

Criteria for study enrollment included a physical examination within 30 days .
of initiation of the study. This examination included a medical history,
hemogram (hemoglobin, hematocrit), urinalysis (including microscopic
analysis), biochemical profile (blood urea nitrogen, serum alkalire
phosphatase, SGOT, serum bilirubin, albumin, total protein) and a guaiac paper
test for fecal occult blood. Exclusions from the study included abnormalities
of any of the above studies, a history of chronic alcohol consumption,
gastrointestinal or cardiovascular disease, tuberculoses, the presence or
history of chronic infection or psychosis. Subjects were also excluded if
they had received any corticosteroid medication within 30 days of the study or
any other medication for a period of seven days prior to or during the test
period. B T LRI ‘ ’ ‘




The study was done as a two way crossover separated by a one week washout
period. Each-study ‘day was preceded by a ten-hour fast which continued until
four hours after the study medication was administered. The study dose was
given in a cup which was then washed twice using the elght ounces of water

~ given with the study medication.”  To assure Proper stomach emptying, subjects

were not permitted to lie down for the first two hours after administration of

‘the study medication. Strenuous exercise was also prohibited on the day of

the study. Venous blood smaples were obtained via an intravenous catheter at
times 0, 0.25, 0.5, 1.0, 1.25, 1.5, 1.75, 2.0, 3.0, 4.0, 6.0, 8.0, 10.0 and
12.0 hours. blood samples were separated the same day. Plasma was then
stored at -0.200C until analysis.

Analytical:

The samples were assayed by high performance liquid chromatography using a
method published by Rose and Jdusko, J.Chromatogr 162:273-280, 1979.

Data Analysis:

Pharmacokinetic parameters for Prednisolone were determined assuming first
order kinetics. Peak plasma concentrations and time of peak concentration
were obtained form the plasma prednisolone concentration vs time curve. The
total area under the plasma concentration vs time curve (AUC) was calculated
using the trapezoidal rule. The AUC beyond the last plasma steroid
concentration obtained was calculated by dividing the last measured plasma
prednisolone concentration by the elimination rate constant \2). The
elimination rate constant was calculated using a nonlinear least squares fit
of the logarithmic plasma concentration-time plot.

Comments:

1. The Division of Biequivalence seriously doubts that a study with only 6
subjects would have sufficient power, therefore the current study can be
considered as only a pilot investigation to obtain an estimate of the number
of subjects required to do a complete study.

2. The firm must submit a complete assay validation including standard and
subject chromatograms, including within and between day variation and assay
sensitivity at a defined signal to noise ratio.

3. The complete ANOVA table and all power calculations must be submitted with
the final application. Also include a comparison of treatment means in the
SAS GLM analysis. R <

4. The Division of Bioequivalence would like to caution the fimm against
making all of the corrections in estimating F (Fraction Absorbed) because
several assumptions are being made that may be difficult to substantiate. The
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‘Recommendation:

The bioavailability study conducted by Muro Phammaceutical on its 15 mg

solution of prednisolone Lot # P0AOASL, comparing it to Muro Prelone Smg/5 ml
is unacceptable to the Division of Bicequivalence because of the deficiencies

: ‘cited under comments 1-4. -~

The fim should be informed of the deficiencies:
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