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NDA 83-607 :
AF  28-724 MAY 2 11375

Richlyn Laboratories, Inc.
Attention: Mr. £ i. Rebollo
Castor & Kensington Avenues
Philadelphia, PA 19124

| Gentlemen:

Reference {s made to the bioavailability studies you submitted for
Hydrochlorothiazide Tablets, 50 mg,

The studfes have been reviewed by our Division of Blopharmaceutics
and they have the following comments:

1. The additional information supplied in the October 30, 1974,
submission viz, disintegration times and dissolution rates (99 to 100
percent of the drug in solution in 30 minutes), does meet the compendial
specifications and is acceptable. However, this additional information
in no way changes the conclusions reached {n the previous revieyw

(by S. Dighe, dated 4/5/75).

2. In the case of 4 subjects who showed Tow bioavailability, for the
Richlyn product, the applicant has submitted, in aforementioned letter,
urinary output data to demonstrate the effectiveness of the drug. The
study was conducted to demonstrate the bioequivalence of the test product
with the reference product by determining the unchanged drug in the urine.
One cannot use two different Yardsticks §n evaluating the binavaflability
performance of the drug in order to explatn away the deficiencies. It is
neither consistent nor scientific.

|
RECOMMENDATION: The company should be nformed that the additional infor- !
mation in no way changes the conclusions reached about the study in the i
previous review. The company should conduct a new bioequivalency study |
by determining the unchanged drug in urine or the electrolytes (sodium,

potassfum and chloride) 1n the urine. )
) /S/ e
(MTVn Seife, M.D. / oS
Direc -

Division of Generic Dru Monographs
Office of Drug Monographs
Drugs
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Richiyn Laboratorfes, Inc. :
~Attentfon: Mr. €. W, Rebollo"
Castor & Kensington Avenues -
Philadelphia, PA. 19124 . S

 Gentlemen: O e
~ Reference is made to the bioavaflabilfty study you submitted for.

S Mgy

S

Hydrochlorothfazide Tabhts. 25 mg. and 50 mg,

The study has been reviewed by our Mvis"lon of CI fnical Research and

they have the following comments:

1.

2.

‘The data on the

validstion of the assay methodology contatns raw
data on the recovery of the drug in plasm and standard curves,
The data demonstrates the specificity, linearity and sensitivity
of the assay method. The Jowest detectable drug level with
accuracy and reproducibility 1s 10 mcg/ml. .

o - ‘“z N IR . S .
The indfvidual values of the ﬁg Tevel in urine - whether meg/mY -
or mg/hr are quite erratic. The peak hei:ht: are also erratic. The
areas under the curve for the test and reference drugs are 203.745
mcg/ml and 250.48 meg/m) respectively. This indicates a mean bto-
ava{lability of 81.3% for the applicant's products in comparison to
Hydrodfuril (reference product). However, examination of the ind{-
vidual areas under the eurve reveal that in 4 out of 13 subjects
(30%) the bloavailability of the Richlyn product ranges from 24 to
60% of that of the reference drug, :

The differences detectable at a sfgnificance Tevel of 0.0 and a

power of the test of 0.80 for varfous sampling intervals vange fm St

402 to 100%. The detectable differences at the same significance

level and the power of the test for AUCs, peak heights and cumulative
excretion are 501, Cursory calculations at the significance level of
0.05 and the power ¢f the test of 0.60 indicate that the detectable

detectable differences. The data thus clearly {ndicates the {nsuf-
fictency of tht Mqr of subjects {ncluded in the study, - :

st
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Hydrochlorothiazide - - ‘Richlyn Laboratories
25 and 50 mg Tablets Rt cinl : Philadelphia, Pennsylvania

ANDA 83-607 - AF 28-728
B e © . Submission Dated:

R D U i N S October 11, 1973 .
REVIEW OF ADDIfIbﬁA[PBIOAVAILxﬁlLifY STUDY DAT

e BTN -

1. In his review dated August 27, 1973 Dr. Jerome P. Skelly requested data
on the validation of the assay method, revised analysis of variance, and
difference detectable between the test and reference products at a sign-
ificance level of 0.05 and a power of the test of 0.80.. The submission
contains the requested information. = =~ . - 0 '

2.. The study was performed by

for the Richlyn Laboratories. Twelve normal volunteers 21-55 years of age,
weighing 135-220 pounds were employed in a 6 x 6 crossover study. Each
volunteer received a single 50 mg dose in each phase of ‘the crossover.
Urine samples were collected at 0, 1,2, 3, 4,6, '8, 12, and 24 hours.

The subjects ingested about 8 oz of water with each urine collection time
to ensure an adequate urinary flow. Hydrochlorothiazide levels in urine
were determined by the method of Sheppard et. al.

3. The subjects abstained from medication and alcohol 2 weeks prior to
the initiation of the study and during the study day. T

4.  In response to the telephone request from the undersigned, the company
has submitted separately (March 20,. 1974) data in support of validation of
the assay methodology. : o : :

COMMENTS:

1. The data on the validation of the assay methodology contains raw data

on the recovery of the drug in plasma and standard curves. The data demon-

strates the specificity, Tinearity and sensitivity of the assay method. The
lowest detectable drug level with accuracy and reproducibility is 10 mcg/mi.

2. The individual values of the drug level in urine - whether mcg/ml or mg/hr
are quite erratic. The peak heights and times to attain the peak heights are
also erratic. The areas under the curve for the test and reference drugs are
203.745 mcg/ml1 and 250.48 mcg/ml respectively. This indicates a mean bio-
availability of 81.3% for the applicant's products in comparison to Hydrodiuril
(reference product). However, examination of the individual areas under the
curve reveal that in 4 out of 13 subjects (30%) the bioavailability of the

Richlyn product ranges from 24 to 60% of that of the reference drug.




3. The differences detectable at a significance level of 0.05 and a
power of the test of 0.80 for various sampling intervals range from 40%
to 100%. The detectable differences at the same significance level and
the power ofsthe test for AUCs, peak heights and cumulative excretion are
50%. Cursory. calculations at the significance level of 0.05 and the power : e
of the test of 0.60 indicate that the detectable differences still could be ARl g
in the range ‘of 40% to 90%.  These differences are much higher than the AR EEEA P
customarily acceptable value of 20% detectable differences. The data thus
cgearly indicates the insufficiency of the number of subjects included in
the study. T e

RECOMMENDATION: -

The company should be informed of our comments 1 through 3.
The study is unacceptable for approval. e

. ‘/

Shrikant V. Dighe, Ph.D. -
Clinical Research Branch
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Bydrochlorothiazide Tablets USP ~ Richlyn Labs., Inc.

25.and 50 mg, . LTI AR 285724
L w.. ... Submission dated 5/14/73

AMDA B3-607.0 . .. oo Gis
o " REVIEW OF A BIOAVAII.ABILI'I’YJS\TUDY\ =

1. This study was implemented pursusnt to an April 23,1973 review
by DCR of the'applicantStprotocol submitted for our .evaluation on
March 22,1973, T o : '

,2.. The study was performed for the applicant by

It incorporated recommendations made by DCR
ament additional sampling times, inclussion of an SGOT in the pre-
clinical screening and the measurement of PH on all urine samples,

3. Twelve normal male voluﬁiéers 21-55 years of age weighing
135-220 pounds were employed in this 6 x 6 crossover study. The
crossover interval was one week.

4, Subjecté fasted for 10 hours prior to test initiation and abstained
from coffee, tea and carbonated beverages on the test day.

5. In addition to a history and physical, a number of pre clinical
lab tests were administered. These included WBC, Ht, Hb, urinalysis
(including microscopic), calcium, phosphorus, glucose, BUN, LDH, uric
acid, cholesterol, total bilrubin, serum alkaline phosphatase,

. Blucose-6~ phosphate dehydrogenase and an SGOT,

6.: Merck Sharp & Dohme's Hydrodiuri1R® was used as the reference drug.

7. Applicants submission dated 3/22/73 contained formulation data in-
dicating that the 25 mg. tablet has exactly one half of the drug
substance and excipient content as the 50 mg. tablet. On this basis
the results of this bioavailability study would be applicable to the

25 mg. tablet as well, O :

8. Each volunteer received a single 50 mg. dose in each phase of the
crossover. Urine samples were collected at 0, 1, 2,Z3,‘4,'6,*8,~12,
and 24. hours. Eight ounces of water was ingested with each urine
collection to ensure on adequate urinary flow. Volume and pH of

each urine sample was determined.

9. Richlyn Labs lot 25785 and Merck Sharp & Dohme lot P1666 were
used in the study, Composite assay and content uniformity analyses
were 99,47 and 96.5 to 103.5% Richlyn: 100.6% and 96.2 to 107.4%.
MSD. : ~ '
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The‘appliciﬁtldiﬁkthJreéﬁéﬁd:fbta‘numbéf of DCR recommendations.
The following information is required before an adequate review of
- the data submitted can be made: Ll e -

‘a) The'différence that can be detected between test and
reference products at a significance level of 0.05 and a

power of the test of 0.80,

'b) The period of time that the subjects sbstained from
other drugs and alcohol. : : ‘

¢) The sensitivity, specificity, and linearity of the
laboratory method employed must be determined by the lab-
oratory at the level of drug expected in the clinical specimens.
All standard curves, recovery data, etc, must be submitted.

d) The analysis of variance employed did not contain reference
to all the variables desired. It should include subject, period
or time effects, drug, and sequence effects. A similar analysis
will be required for cumulative urine excretion. -

RECOMMENDATION:
The applicant should submit the data requested in "a" thru "§",

/S/

Jézome P, Skelly, Ph,D. AV

Acting Supervisor

Division of Clinical Research
. \

#¥




* Hydrochlorthiazide 25. & 50 mg Tablets Richlyn Labs., Inc.
ANDA ‘83-607 - (AF 28-724) . |
: B Submission dated 3/22/73

REVIEW OF A BIOAVAILABILITY PROTOCOL

1. This submission containé‘a protocol for a bioavailability study to be
conducted for'thg'applicant,byi

2.. The study will employ 12 normal male volunteers 21-55 years of age,
weighing 135-220. pounds.- The applicant should be informed that the number
of subjects employed should be sufficient to determine a reasonable dif-
ference between test and reference drugs at a significance level of 0.05
and a power of the test of 0.80. This difference should be reported. Also,
the subject weights should be within 10% of those contained in the
Metropolitan Life Insurance Company's Statistical Bulletin '40', Nov.-Dec.,
1959. :

\
|
l
3. The protocol indicates that the subjects will abstain from other drugs for ‘
at least one week prior to the study. They should, however, abstain from other

drugs for two weeks and from alcohol for 48 hours prior to dose administration.

4. They will abstain from coffee, tea, and carbonated beverages on the test

day.

5. Subjects will fast for 10 hours prior to dosage and for two hours post
dosage. ‘

6. A medical history will be taken and a physical examination given to each
volunteer to rule out subjects with a history of ulcers, blood dyscrasia,
allergy, renal and/or hepatic diseases, and of hypersensitivity to diuretics.
Written informed consent will be obtaine . '

7. Laboratory studies will include WBC, hematocrit,'hemoglobin, urinalysis -
(including microscopic) calcium, phosphorus,‘glucose; BUN, LDH, uric acid,
cholesterol, total bilirubin, serum alkaline phosphatase, and glucose-6-
phosphate dehydrogenase. An SGOT should be included. '

8.  The reference drug will be Merck, Sharp, and Dohme's Hydrodiuril 50 mg
tablets. The test drug will be the applicant's 50 mg tablet. The results will
be applicable to:the applicant's 25 mg tablet insofar as the latter has exactly
1/2 of the drug substance and excipient content as the 50 mg tablet.

9. The volunteers will receive a 50 mg oral dose with 100 ml water.
10. Urine collection will occur at 0,2, 4, 6, 8, 12, 16 and 24 hours. It

should be better fractionated, however, collection at 0, 1, 2, 3, 4, 6, 8, 12,
and 24 hours is recommended.

11. Eight ounces of water should be ingested at each urine collection to
ensure an adequate urinary flow.




~ ANDA 83-607 . B | ' ‘ ; ~ ; 2.

12.. The urine collected will be measured for volume and 100 mg will be
retained for lab analysis. This is satisfactory if the drug content can

be quantitated by the analytical methodology employed. In addition, however,
pH should be determined. - - :

13. The crossover interval was not given but should have been. It should
not occur until after 10 halflives of the drug. For hydrochlorthiazide we
recommend an interval of one week.

14.. Hydrochlorthiazide levels in urine will be determined by the method of
Sheppard, et al. The applicant should be informed that the sensitivity,
specificity, and linearity-of the method must be determined by the laboratory
at the level of the drug expected in the clinical specimen. All standard
curves, recovery data, etc. should be submitted with the final report.

15. The test and reference product should be assayed for potency and
content uniformity.

RECOMMENDATIONS ;. Acceptance of the'prbtocol provided that points 2,. 3, and
7, and 10 through 15 are satisfactorily incorporated.

Y | nN

i

Jeldome P. Skelly, Ph.p.U
Acting Supervisor
Division of Clinical Research




Hydrochlorothiazide Richlyn Laboratories, Inc.
50 mg Tablets Submission Dated:
ANDA 83-607 February 11, 1977

REVIEW OF A BIOAVAILABILITY STUDY

Hydrodiuril 50 mg tablets of Merk, Sharpe, and Dohme as reference standard.

The study was performed by inder the
direction of - "« Chemical analysis of hydroclorothiazide
in urine was carried out at the

supervision of |} Twenty four male subjects originally

entered the study. Statistical analysis was carried out on 20 subjects

(see comment # 1). Urinary excretion of hydrochlorothiazide was measured

over 24 hours following a single 50 mg oral dose. The average cumulative
amount excreted in 24 hours was 21.6 and 22.2 mg respectively for the reference
and test dosage form. Analysis of variance indicated there was no statisti-
cally significant differences between the test and reference drugs in rates

of excretion or cumulative amount excreted at different time intervals.

RESULTS:

1. The lot numbers of the 50 mg hvdrochlorothiazide tablets tested were
30234 - Richlyn Labs. and 73001 - Merk, Sharpe, and Dohme.

2. The study consisted of 24 male subjects, ages ranging from 18 to

37 years and weight from 120 to 200 1bs. A1l subjects were considered
in good health on the basis of medical history, physical exam SMA-12
chemistries, CBC with differential and urinalysis including microscopic
examination. No subject deviated more than 10% from their ideal weight.

3. Subjects refrained from all medication including OTC preparations for
one week prior to and during the study. The use of Xanthinewcontaining
beverages or alcoholic beveraggs.was prohjb1ted from 12 hours prior to the

fast. Food was witheld for an additional 4 hours. Urine was voided at the
start of the study. (0 hour collection) and collections were made at the
following intervals: 0-1, 1-2, 2-3, 3-4, 4-6, 6-8, 8-12, and 12-24 hours.
Eight ounces of water were ingested at 1, 2, 4 and 6 hours to maintain
Proper urine flow. Samples were frozen until analysis. One week separated
each phase of the study.

4. The chemical analysis of hydrochlorothiazide was performed by the
method of Shepherd, H., Mowles, T.F., and Plummer, A.J., : J. Am. Pharm.
Assoc. 49:722 (1960). Urine is extracted with ethylacetate, diazetized and
coupled with Bratton - Marshal] reagent. The absorbance of the resulting
color is measured spectrophotometrically at 510 nm. Daily standard

curves were run and were reproducible. Recovery data was variable (see
comment # 2).




ANDA 83-607 Page 2

5. The biocavailability study showed the following:

COLLECTION TIMES RATE OF EXCRETION (MG/HR)
(HOURS) ' MSD RLI
0-1 0.115 + 0.298  0.198 + 0.604
1-2 2.863 ¥ 2.328  2.785 ¥ 2.673
2 -3 4.634 * 2.166  5.072 ¥ 3.859
3-14 2.619 % 2.038  3.792 ¥ 3.992
4 -6 1.660 ¥ 1.064  1.872 ¥ 1.242
6 -8 1.726 ¥ 1.092 1.323 ¥ 0.703
8 - 12 0.507 ¥ 0.318  0.541 ¥ 0.367
12 - 24 0.198 ¥ 0.175  0.187 ¥ 0.133

No statistically significant differences were observed at any time period.

TIME (HOUR) CUMULATIVE AMOUNT EXCRETED
MSD_ RLI
1 0.115 + 0.298  0.198 + 0.604
2 2.973 ¥ 2.469  2.983 ¥ 2.907
3 7.655 ¥ 4.052  7.903 ¥ 5.953
4 10.274 ¥ 4.070  11.696 ¥ 9.122
6 13.591 + 5.569 15,424 ¥ 9.430
8 17.039 ¥ 6.070  13.064 ¥ 9.637
12 19.063 ¥ 6.261  20.055 ¥ 9.872
24 21.156 * 7.236  22.206 ¥ 10.621

No statistically significant differences were observed at any time period.

6. Dissolution studies were performed in a rotating basket apparatus run
at 150 rpm in dilute HC1. The results are shown below. The same lots were
tested as in the excretion study.

TABLET PERCENT DISSOLVED IN 30 MINUTES
MSD RLI

1 100.0 92.5

2 102.8 92.5

3 104.2 93.4

4 98.8 93.7

5 96.3 87.3

6 99.7 95.7
COMMENTS::

1. Although 24 subjects entered the study the statistical analysis was
carried out on 20 subjects. One subject dropped out. The data of the

two subjects was eliminated because of missing values. One subject received
the test drug twice.

2. The standards of hydrochlorothiazide were made up in urine and carried
through the extraction procedure. A standard curve was run each day.

Because of good reproducibility a composite standard curve from the
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ANDA 83-607 : Page 3

9 daily standard curves was made and used for all calculations. Recovery
at Tow concentrations, ie below 15 mcg in a 2 ml aliquot, dropped off.
Therefore samples with concentrations of drug in this lower range are
probably overestimated.

3. The cumulative amount recovered for both the test and reference dosage
form are somewhat below the values this reviewer has observed in other
studies.

4. A large intersubject variability in the excretion of hydrochlorothiazide
was seen. This is a usual observation with hydrochlorothiazide.

RECOMMENDATIONS

The study has shown that the Richlyn Laboratories, Inc., 50 mg
hydrochlorothiazide is bioequivalent to 50 mg Hydrodiuril, MSD
and therefore approvable.

The Division of Biopharmaceutics approves lot #30234 as being
bioequivalent to MSD lot #T3901 and from the biopharmaceutics
viewpoint the ANDA is approvable.

)
Robert M. Blum, Ph.D., Expert,
Division of Biopharmaceutics
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Elchlyr Lasoratories, ine. APR 251973
Attentiont  Mr. L4ard Eebollo

Lastor & wensinaton Avenuss

Paltlcdeiphia, Pennsylvania 13124

Gentlezen:

ference ts made to your ﬁrctcz 1 for bloavailablllsy studies for
iyerechlorethio®ide Tadlats, 25 ang 50 .

This protocel has besn reviewad by car Clivision of Clinical Pesearch
and they have the follewing counents:

voarunteers 21-55 veors & f
cant should be inforaed twat
rosurficicat o cc::r~i:3
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vt ounces of water should be Tnsested ot esch urine collection

5

po e
ae |
to insure an - adeguate urinary fiow.

€. The urine collected will be reasured for volume and 16D mig wii)

be retzincd for 1oy analysis, Tiils is satisfactory If the aruvg conteat
can be guantliated by ths anelyticsl vethodoloay employed.  In adaltlen,
nowcver, phoshould be crnterrd ned,

7. The cressnver Interval was not civen but should have bLeen, It
should ot socor wnti] arrar 10 aeltiives of thz drus. For nydro-
chilorothiczide wa recesend an Interval of ane waok, '

v

o liydrachlorethiazide jevels Iy urlas will be cetermined by the
petiod of Shreorard, et al. The arolicant shoull be inforesy that tihe

sensitivicy, speeldleity, and Hinsarlty of the cathod sust LA datermined
by the laboracory at the level of the drua exnected [a the ¢linicel
sreciran, - A} strneard curves, recovery dats, wte. shoeuld bo st tted
with the final resore,

J.  The test snd refercace product should be asssayved for potency
i content erlforcity,
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. Hydrochlorothiazide Richlyn Laboratories
50 mg Tablets AF #28-724
ANDA 83-607 Submission Dated: #

June 28, 1976

REVIEW OF A BIOAVAILABILITY PROTOCOL :
a3l

This protocol was submitted to FDA in June 1976. I looked it over and / 2

found it to be satisfactory, as I called Mr. Rebollo, Vice President to

Richlyn Laboratories and told him that I was sorry for the delay in

replying to the protocol and that it was satisfactory. He thanked me

and said this was good news because the study was underway.

The protocol was written by ne
assays will be done by . There is no need
to review the protocol further.

RECOMMENDATION:

Approva]zofvthe protocol is recommended.

Harold R. Murdock, Ph.D.
Biopharmaceutics Review Branch
/




