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Butorphanol Tartrate 
Nasal Spray, 10 mg/mL 
ANDA B 75-759 
Reviewer: Nhan L. Tran 
MSWord: 757!59SW.D9!3 

Es1 LEDERLE 
2 Esterbrook Lane 
Cherry Hill, NJ 
SubmWoa Date: 
December 22,19!W 
May 15,2001 

Review of A Submission 

I. Objective: 

This submission is for butorphanol tartrate nasal spray. The firm conducted comparative in vitro 
testing based on recommendations from the DBE on the protocol submitted earlier (August 5, 
1999). A request for a waiver for in-viva BE study is submitted in the presenl submission. 

XI. Subxnission History: 

The firm submitted a protocol on August 5,1999(P # 99-032) for this drug product. The DBE 
reviewed the protocol and sent comments to the firm. The firm submitted an AN!A (75-759) on 
I&ember 22,1999. Based on review (review date: April 16,ZOOl) of the ANDA, the An was 
infomxd of deficiencies in. 7~ data. The present amendment, has firm’s responses 
1.0 the deficiencies. 
The arrangement of the review is as follows: 

review of the amendment 
review of in-vitro data 
Appendices including results of the statistical analysis from ’ - ..-. 

Review of the firm’s resI)onses 

Firm’s response: The firm’s response is summarized in the - 
testing. 

j section of in-vitro 
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FJIA Comment: InFormation pmvided is acceptable 

Comment 3: Pkasc submit representative (2 20%) plots of obscuration vs. time with D10, D50 
and D90 data on the same plot. 

Firm’s response: Data were provided as rcquosted. The graphs show stable DSO and D90 
profiles for the fully formed plume. 

FDA Comment: Acceptable. 

IV. Review of the overall in-vitro testim data 

1. Formulatioq (Not to be released under FOI) 

Ingredient Refercnce’C Test 
- 

--m---- --e-m-m 
Butorphanol Tartrate - 

@  . 
.c-- 

Sodium Chloride - -.---. 
Citric Acid - -_. .--. 
Benzethonium Chloride - 
Sodium Hydroxide 

,.- - . -- 

Hydrochloric Acid = ,_--..-. 
Water, Purifcd - ,C--. 
PH - - - 

*Based on the FDA COMIS daraoase, me arnouru or soalum hydroxide in the reference product 
is not specified. Composition of the proposed test product is qualitatively and quantitatively the 
same as in the reference product. 

2,. Container and closure Parameters 

Comparison of container and closure parameters for the test and reference product is given 
2 
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the end of the rcvicw) is the photocopy of the drawing along with its specifications. 

3. In-Vitro Tests 
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Test Droduct: 

One batch of the test product manufactured under production conditions was used for this study. 
Of total o’ .y. hottles filled, - samples were taken from the beginning,-- From the 
middle and -Y from the end of filling process. These samples were packaged into 3 sublots, 
each using a different batch of the same model pump/actuator f - ,. Eachsublot 
contained samples from the beginning, middle, and end of filling process and the identification is 
as follows: 

.- - 

Rererence Droduct: 

3 batches with diffirent expiry dates used in this study: 
9FO4645, expiry date: 04101 
9C12417, cxpiry date: OUOl 
9C15231, expiry date: 03101 

Tests conducted: 

To demonstrate equivalent in-vitro performance of the test and reference products, the following 
tests were performed at different laboratories as follows: 

Tts( Eaboratoly 

Emitted dose 
Priming and repriming 
Tail off profile 
Droplet size distribution: . . r . * 
Plume~etry 
Spray pattern 

,--- -a..- 
.---- 
--.- ---- 

,--C. 
.- 
-_-c- 
. 

For the test product, each test used 10 units (bottles) obtained from each of the 3 sublots of the 
t.est products. Of tbesc 10 units, 3 were collected from the beginning, 4 from the middle, and 3 
from the end of tbc production run. For the refcrencc product, 3 different lots were collected, and 
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for each lot, 10 units (bottles) wae used in each test. 

4. Desiea o f In-Vitro Tests 

a. Emitted dose, priming, reprimine, and tall off Droflle 

As recommended in the FDA comments,  emitted dose, priming, repriming, and tail off profile 
were combined into one study. For each sample unit, spray samples were collected and analyzed 
:for butorphanol content to a) determine the m inimum number of actuations required before the 
pump delivered the labeled dose of drug (spray #l-8) and b) to characterize emitted dose 
lunifonuity at the beginning of unit life (spray #9, corresponding to dose #I afkr priming). After 
48 hours, the doses emitted by sprays #IO, ll,l2, corresponding to dose #2.3.4 afkr priming, 
.were collected, weighed, and assayed to characterize repriming pattern. The doses emitted by 
spray #23 (last dose, corresponding to dose $15 after priming, based on the label claim) were 
collected, wcighcd, and assayed to char-act&e emitted dose uniformity at the end of unit life. 
Additional sprays were collectal and analyze to character& the tail off profile. 

b. Sway pattern 

Spray patterns were measured at 3  distances of 2,4, and 6  cm from the actuator tip to the thin 
layer chromatography plate, at both the beginning (dose 9, 10, and 11) and at the end (dose 2  I, 
22, and 23) of unit life according to the in-house method (CTMLP-226). A ‘W-C-- scanner 
was used to scan the outline of the spot on a  .-plate !- $ate in -- chamber with iodine 
solution on the bottom of chamber for 25 m inutes), A total of six pray patterns were collected for 
each sample unit. The longest internal diameter (Dmax) and the shortest internal dkrneter 
(Dmin) of each spot were with a  caliper to the nearest hundredth of a  m illimeter. The spray 
pattern results include the widest (Dmax) and shottcst (Dmin) diameters and the ovality ratio 
(DmaxIDmin). Original photos are included in this submission (Vol. 1.2 pages 1870 - 1990). 

c. Droplet size distribution (DSD) bv l 

, 

- . . * . 

. ’ , used to measure droplet size distribution. The ’ . - 
- quipped with a  spray sizer adapter was used for tl& study. Prior to mcasu&g the droplet 

size distribution, each spray unit was primed by actuating 8  times  and the measurement was 
determined at the beginning, m iddle and end of the label claim corresponding to spray number P- 
11,15-l 7  and 2  l-23 respectively. For each spray unit, measumncnts  were made at 2,4, and 6  cm 
between the : .- - I and at three delay times, lo,35 and 70 m ill iseconds, 
for each distance. The firm  has conducted extensive studies for evaluation of the method for 
determination of droplet size distribution. All important validation information is submitted in 
Vol. 1.2, pages 1554-l 632 for reference. The data were reviewed and found appropriate. 
Based on preliminary studies, 70 ms  was chosen as the last portion because it represents the 
beginning of the dissipation of the plume, while 35 ms  was chosen as m idpoint because it 
represents the halfway portion to the maximum obscuration value, and 10 ms  was chosen as the 
first portion because it is consistently distinguishable from the noise at the beginning of the 
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plume. The initial detection conditions, e.g., duration of sampling at each delay time (SO ms), 
used in this submission were recommended by the instrument manufacturer I * --w-.- 
Representative plots were submitted (Vol. 4.1). 

‘Ten bottles from each of three test sublots and three batches of the reference product were used. 
The droplet si7.e distibution data @SO) and span [@90-Dl O)/DSO] of the test and reference 
products were compared. Computer outputs are included in this submission, Vol. I .2 pages 1992 
-- 2060. 

d. DroDlet size distribution (DSD) bv ’ . - 

Sizing of droplets by - - measures L. diameter based on 
inertial impaction. Ten bottles from each ofthc 3 test product sublots and 3 batches of the 
rcfcrence wcrc tested at the beginning and end of label number of doses. Droplet size distribution 
of the test and reference products which were grouped into 3 groups (group I:> 9 m, group 2:> 
.5.8 pm, and group 3:> 4.7 pm) were compared for equivalence detcnnination. The method for 
determination of droplet size distribution by --- for butorphanol tartrate 
nasal spray was fully validated. 

it. Plume geometry 

‘Using an automatic actuation station, each sample unit was first primed by actuating 8 times, and 
the plume geometry was determined at the beginning of the life of the bottle. A fast speed video 
~carnera was positioned level to the spray unit and to one side to record plume images from 3 
sequential sprays. The spray unit was rotated 90” clockwise and recorded plume images of 3 
additional sprays, 

V. Results:: 

All calculation performed by the reviewer employed Microsoft Excel. Data tables given in the 
review represent overall summary statistics. Reviewer’s conclusions are supported by Walter 
Hauck’s analyses in tbc attached tables in the Appendix. 

1. ~ndomization 

‘The test and the reference products were distinguished from each other due to the size diffmnce, 
and therefore, in-vitro tests were performed in a blinded manner by removing the original labels 
and replaced them with randomly generated numbers without identifying the source. 

2. Automated actuation station validatioa 

An automated actuation station was used with the following parameters: Dose time: 16ms; return 
time: 65 ms; hold time: 2 I, and actuation force: - The automated actuation station was 
validated (Vol. 1.2 pages 1743-l 750) in terms of precision, ruggedness, and accuracy. Data 
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submitted indicated that the automated nasal spray station is reliable and rugged for standard 
testing of nasal bottles, and its performance is comparable to manual actuations. 

3. Emitted dose content uniformity througb container life 

First’and last emitted dose after priming were collected, weighed, and analyzed using an e Y 
method. The - -Cd Method was fully validated (Vol. 1.2 pages 1484-15 12) and found 
appropriate for the study. Mean data given as percent label claim, and statistics are recalculated 
by the reviewer as ‘shown below: 

Summary Statistks: 

Content uniformity 
Overall 

Test Reference 
x Mean (%CV) N Mean (%CV) T/R 

AlithlllCtlC Geometric MthlllCliC Geometric Arithnctk CkonMrlc 
60 111.91 (3.62) 112.16 (2.22) 60 108.98(3.19) 108.85 (2.0) 1.027 1.030 

For eaeb Bfe stsee (total al 3 lots combined) 

Test Reference 
N Mean (%CV) N Mean (%CV) T/R 

Arithmetic Geometric Arithmetic Geometric Arith. Ceo. P 
First dose 30 111.13 (4.15) 111.05 (2.51) 30 108.05 (3.94) 107.77 (2.34) 1.028 1.03 0.026 
last dose 30 112.69(2.92) 112.16 (1.88) 30 109.91 (1.96) 109.94 (1.52) 1.025 1.02 0.086 

Comments on VNIT SPRAY comm AND comm urmommw 

For Lederlc’s Butorphanol Tatvatc, the geometric mean values at beginning and end of life arc 
approximately 3.0% higher, than the cumsponding rcfcrence product values. Based on the mean 
values, them was no change in the unit dose determined at the beginning and end sectors. The test 
and the reference products exhibited approximately same variability (%CV) with regard to the tit 
dose data. The tKtiCf ratios are within the ---- J limits, used hitherto by DBE for acceptance 
of in vitro studies son butorphan tartrate nasal sprays. The unit spray content data also meet the 
content uniformity criteria (means within - . u--rc . and no unit outside --*. ---*-I 

primins and Reprimin~ 

Summary Statieticrr : 

Priming: 

TEST REFERENCE 

7 

9 



Mean (CV) 
A&# N Arithmetic Geometric 

1 30 0 
2 30 15.09 (63.38) 14.01 (20.7) 
3 30 67.35(15.30) 66.7 (4.02) 
4 30 96.76 (9.96) 96.5 (2.32) 
5 30 103.39 (5.28) 103.5 (1.19) 
6 30 105.79(5.37) 105.6 (1.02) 
7 30 108.29(5.86) 107.8 (1.35) 
8 30 108.81 (6.04) 108.9 (1.39) 
9 30 111.13(4.15) 111 .o (0.92) 

Rapr iming 

Act.# h’ 
1 30 
2 30 
3 30 
4 30 
5 30 
6 30 
7 30 
8 30 
9 30 

Summary Statistics: 

TEST 
Mean (CV) 

ActA N Arithmetic 
10 30 106.8 (4.59) 
11 30 110.2 (3.72) 
12 30 110.6 (6.9) 

Tail off profile 

Gimmic Act.# N 
106.7 (0.99) 10 30 
109.9 (0.80) 11 30 
109.9 (1.62) 12 30 

Mean (?‘XV) 
Ari hJncdc Gunneh P 

0 
13.67 (64.73) 12.3 (25.7) 
63.63 (18.02) 62.8 (4.8) 
91.83 (10.25) 90.9 (2.4) 
101.45 (6.96) 101.5 (1.6) 
104.39 (6.73) 104.6 (1.6) 
106.70 (5.19) 106.7 (1.2) 
107.99 (3.15) 107.8 (0.7) 
108.05 (3.94) 107.8 (0.8) 

0.380 
0.221: 
0.062 
0.0271 
0.05 1: 
0.083: 
0.034: 
0.0261 

REFERENCE 
Mean (o/ocV) 

Arithmetic Geomemc P 
101.2 (6.53) 100.5 (1.44) 0.0249 I 
107.1 (5.83) 106.7 (1.33) 0.0701: 
107.8 (4.09) 107.8 (0.90) 0.26766: 

summary statistics: 
Test 
Mf!aU 

R&Xt%l~ 
N Mean !lbcv Tail off Protile N 

30 109.86 
30 89.88 
30 51.68 
30 21.33 
21 9.14 
6 7.15 
2 14.75 
1 9.71 
1 3.93 
0 B 

WV 

l=or each life stage 
Actuation # 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

4.41 
21.67 
49.61 
101.1 
139.8 
83.58 
56.06 
I 
. 

30 
30 
30 
30 
30 
22 
11 
4 
3 
0 

106.78 5.05 
96.25 14.63 
75.01 30.15 
43.39 ’ 59.09 
24.01 74.87 
15so 86.40 
13.30 62.53 
12.09 27.11 
2.68 54.45 
- 

Comments on PRIMTNG A?? R%PRIh4ING AND TAIL OFF? 
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Based on the data submitted the tesl product is fully primed at the 5’h spray. The loss of prime 
retention is detemkd on the 10’ spray by allowing the product to rest for a period of 48 hours, 
followed by collecting the next spray without priming. The test and reference products have same 
prime retention characttistics. 
Tail off characteristics was deterrnincd by assaying the unit sprays starting with the lab&d end. 
actuation until depletion. The tail off data indicate that the test product delivers the labeled 
numbers of doses and its tail off is no more erratic than that of the reference product. 

4. Droplet size dbtrfbatioo by l _ 

Droplet size distribution @SD) by ’ ’ - was determined at the beginning 
(spray # 9, 10, 1 I), middle (spray # 15, 16,17) and end (spray # 21,22,23) of life of the product. 
Tbe Arm reported DSO and span as suggested in the draft guidance, The reviewer recalculated 
lthe data along with p values. Results are shown in tables in the Appendix. A summary result is 
shown below: 

:sumnliuyStaristics:’ - . 

D50 (Overall) 

Test Mean (Cv) Ref ! Mean (CV) -r/R , 
N ATiIhmCIiC 

tl0-c 270 75-M (53.84) 
Gconeic N 
71.52 (5.51) 1Omscc 270 1 ! Arithmetic 84.27 (78.31) 75.9 gcomttric (8.44) 0.89 hiti. Gco. 0.9 

! 35 - 270 59.5O(46.22) 56.83(6.36) : 35 I l lSCC 270 1 62.33 (67.12) 57.40(8.M) , 0.95 0.99 
;_7Omc 270 73.11 (62.67) 622.80(12.57) [ Mmcc ' 270 1 66.98(72.33) 57.40 (12.94) 1 1.09 1.09 ; 

SPAN (Overall) 

TCSl Mean (CA’) Ref Mean (CV) l-m 
N ATihtiC Geonmric N rritbmetic gCOIllCtfiC hrith. Gco. 

Io=c 270 1.49 (49.30) 1.43 (62.78) 1Otrscc 270 \.76(84.94) 1.54(98.16) 0.85 0.92 
1 35 rnsoc 270 1.52U3.12) l.Sl(27.46) 35 mcc 270 1.52(34.58) 1.49(44.83) 1.0 . 1.01 
L7O= 270 1.53 (15.961 1.52 (36.96) , 7Omec 270 I 1.62 (32.54) 1.58 (45.38) 0.94 ; 0.96 - 

COMMENTS ON DROPLET SIZE DlSTR.lBUTION TESmG BY ‘n --- 

The T/R geometric mean ratios for D50 data for the fully formed plume (3s and 75 msec) were in 
the range of 0.94 - 1.09. The test product variability (%CV) was less than that of the reference 
product. The ratio of geometric means in the range of 0.9- 1.11 is acceptable. 

Based on the SPAN data for the fully formed plumes, the T/R gcomesric mean ratios wert in the 
rage of in the acceptable range of 0.92 - 1 .Ol. 
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5. Dronlet size distribution by 

The reviewer recalculated the data along with p values. Results are shown in tables in the 
Appendix. Data are given as % mass balance. A summary result is shown below: 

Summary: * -. ..C- 

Teat Reference T&Reference 

L I Mean (Cv) Mean Ratio ’ 
Group 1 K Alithnletic geometric Group N Arithmetic Gcomctric Arith gee 1 
1 I 59 99.03(0.55) 99.4(0.12) : , 1 60 99.14(0.58) 99.S(O.13) 0.99 0.99 

I 59 O.ll(110.7) 0.19(24.4) 1 2 60 0.12(125.7) 021(40) 0.92 0.90 
1 59 0.84(58.56) 0.85(281) 1 3 60 0.74(65.29) / 0.73(172) 1.13 1.16 ~ 

CO,Mh4ENTs Oh’ DROPLET SIZE DTSTRIBUTION TESTING BY . - 

The r y- results indicated that the amount of drug deposed in droplets >9 urn 
(Group I) is similar between t&t and reference products (T/R ratios based on geometric means = 
1.00). Therefore, there is not an excess mass of fines in the test product relative to the reference 
product. The test product variability (%CV) was same as that of the reference product. 

The amount of drug collected in groups 2, and 3 4 constiMes <I .5% of the lotal drug collected 
from the - apparatus. This fraction represents fine particlcs (<I).0 urn in 
diameter). The reviewer’cozkders that the amount deposited in groups 2 and 3 is negligibk 
compared with the quantity of drug received in group 1. Therefore, the test and reference 
equivalence is based on Group 1 data. Based on that data, the test/ref ratios were within the 
acceptable lib-nib3 of 7 . . 

6. SDrav Dattern 

Spray palkms were mcasurcd at 3 distances of 2 cm, 4 cm, and 6 cm at both the beginning (spray 
1-3 afkr priming) and end of unit life (spray 13-l S after priming). Data are presented in this 
submissjon (Vol 1.3, pages 23 15-2336). The reviewer recalculated the data along with p values. 
Results are shown in tables in the Appendix. The overall means and standard deviations of 
Dmax, Dmin and ovality ratio (DmadDmin) are shown below: 

Spray pattern -Overall 

TEST REFERENCE ; TcstlRef. 
I Mean (CV’) aan R&i0 

Y arithmetic g 
DW i ; 80 50.18(33.9) 4?5=; 

N ArithmaiC gCOIllCbk Arith ’ geo 
Max 180 46.23(3 1.2) 43.8 (8.42) 1 a08 1.08 

Dmin 1 180 41.66(32.4) 39.6(9.0) ! Dmin 180 39.05(31.2) 37.3(8.8) i 1.07 1.06 
Ovality 1 180 1.X0(1 1.0) 1.2(55.0) 1 Ovality 1180 1.19(9.7) 1.2(55.1) 1 1.01 1.0 
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The spray patterns produced by the test and reference products were evaluated by comparative 
shape (based on ova%lity ratio) and size (based on .Dmin and Dmax). The testheftrencc ratios for 

‘i Dmin, Dmax, and ovality ratio were 1.06, 1.08, and 1.01 respectively 
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7. Plume geometry* 
Results can bs s&rir.d aa followat 

Data shown in ~arenthesfs ( J are testlreference ratios that are based on eeometric mram 
[calculated bv reviewer1 

[Plume Geometry Data (!+l+O) t 

1 Time 1 View 1 Product 1 Statistic i Lengtb (cm) ) Width (cm) 1 Angle (‘1 t 
’ (msec) I 

I I I 
2 Front /Test Mtan a,07 13.84 42.90 

! %CV 26.72 21.78 14.18 
Reference Mean 5.40 2.66 40.97 

o/ocv 29.04 34.76 17.58 
T/R 1.494 (1.507) 1 A4 (1.49) ,1.047 (LOS) 

A , P 0.018 dOOS66 lO.278f 
~8.20 14. IO (44.30 ! 4 ‘Side 1 

-~- 
Test - -- IMean 

I I lw.rv I SY1. 24.60 20.73 ‘12.9R 
‘Reference ~h4ean 5.24 3.09 44.13 

%CV 24.89 37.93 20.03 
I T/R 1 565 (1.56) 1.326 (1.39) 1.004(1.01) 

,"."0884 r0.02131 .&4862 
/Front Test IMHII 132.79 [14.97 
! ?%CV 17.89 110.29 /:t%---j 

I I IReference lb&an ‘3 1.99 115.2a !ft&77 

'8.89 10.99 14.1 I 
MC43ll 40.69 17.63 40.53 
?fOCV 8.90 12.42 20.08 

I I T/R 0.988 (1.00) 0.96 1 (0.96) 0.948 (0.96) 
(P (a.3052 0.1596 0.2933 , 
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COMMENTS ON GEOMETRY DATA: 
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Plume geomctry’was characterized at delay times of2,105 and 208 msec. The later two intervals 
represent fully formed plume. Therefore, plume height and plume width data for 105 and 208 
msec delay times arc appropriate for comparison of test and nfercncc products. Plume angle, on 
the other hand, is best characterized at the beginning of the plume formation. Based on the 
piumc angle data for the 2 msec delay time and plume height and plume width for the later delay 
times, the geometric means of the test and reference products were within the ’ L 

VI. Overall Comments: 

l The composition of the test product formulation is Ql and 42 same as that of the reference 
product. 

l The ratios of geometric means of test and reference products for the various parameters used 
to compare the Unit Spray Content, i)rople~ Size Distribution by ’ -e_ 

- Spray Pattern and plume geometry arc within the acceptable range of O..- 
-, used hitherto by DBE for acceptance of in vitro studies on hutorphanol tarbate nasal 
sprays. 

l The Unit Spray Content, Droplet Size Distribution by ’ p and Spray Patterns 
data were also analyzed using the population bioquivalence approach (PEE) for non-profile 
data oullined in the draft nasal BNBE guidance. The PBE analyses were performed by - 
--group at the * , . Because the PBE methodology is 
under development, values of two paraaetors (digma~(~ - the variance terms  of%%, and 
epsilon - the scaling variance) to be used in the method are still under consideration, 
Therefore, -- analyses utilized all possible combinations (i.e sigmqo values of 0.1 
and 0.2, and epsilon values of 0.00, 0.01.0.03, and 0.05, where 0.00 rcprescnts the most 
stringent criterion). In addition the average bioequivaIence (ABE) lim its of 1.11 and I .25 
were used. Based on the PBE analysis, the Unit Spray Content of the test spray is equivalent 
to that of the refcrmce product. In addition, the test product’s droplet size distribution and 
spray pattcm  are similar to those of the reference product. 

l Plume geometry was characterized by plume angle, plume height, and plume width for the 
front and side views of the plume. Based on the test/refkrcnce geometric mean ratios, plume 
geometric characteristics of the test and reference products are simikr , 

VII. Recom m endation 

Data submitted by ESI: Lederle comparing its butorphanol tartrate nasal solution (10 mg/mL) 
with the reference listed drug, Stadol NS manufactured by Bristol-Myers Squibb demonstrate 
that the formulation of the test and reference product is quantitatively and qualitatively same as 
that of the reference product. In addition, and the in vitro performa~~ce of nasal spray devices of 

I.3 
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the test and the reference products are similar. Therefore, test producrs formulations and in vitro 
performance are acceptable. 

Nhan L. Tran, Ph.D. 
Review Branch R 

RD INlTiALEb SNERURKAR 
FT 1NlTIALED 

1 WV Division of Bioequivalcnce 

V:V?RMSAM\ESnEDER\LTRSgtREV\75759SW~g*doc 
cc: ANDA 75-759 (original), HFD-655 (Tran, Ne~rkar), Drug File, Division File 

14 



BIOEQUIVALBNCY COMMENTS TO BE PROVIDED TO TEE APPLICANT 

ANDA: 75-759 APPLICANT: ES1 Lederle 

DRUG PRODUCT: Butorphanol Tartrate Nasal Spray, 10 mg/mL 

The Division of Bioequivalence has completed its review and has 
no further questions at this time. 

Please note that the bioequivalency comments provided in this 
communication are preliminary. These comments are subject to 
revision after review of the entire application, upon 
consideration of the chemistry, 
microbiology, labeling, 

manufacturing and controls, 
or other scientific or regulatory issues. 

P'lease be advised that these reviews may result in the need for 
additional bioequivalency information and/or studies, or may 
result in a conclusion that the proposed formulation is not 
approvable. 

Sincerely yours, 

h is/ rc 
Dal= 1. Conner, %rm. D. 
Director 
Division of Bioequivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 

15 
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cc: ANDA 75759 
ANDA DUPLICATE 
DIVISION FILE 
RFD-651/ Bio Drug File 
HFD-655/ Nerurkar/Tran 

Endorsements: 
HFD-655/ Tran 
HPD-655/ Siagh 
HFD-655/ Nerurka; 

BIOEQUIVALENCY - ACCEPTASLE 

1. In-Vitro study 
Strength: IO mg/mL 

2. Amenbnent 
. . 

* :.. 
.” . . 

.- 

.“‘-:’ 

. .‘:: 

.  .  .  

. . . ,. 

. .’ 

‘. 
*. 

Outcome Decisions: AC - Acceptable 

WinBio Coraments: 

Subniission dates: December 22, 1999 
May If. 2001 

9 
utcomc: AC 

Outwme: AC 
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A P P E N D I C E S  

1 . A d d itio n a l ind iv idual  d a ta  (pg . 20 )  
2 . D raw ing  o f th e  p u m p  (pg . 36 )  
3 . Resu l ts fro m  ’ , S ta tistica l A n a lysis o f th e  d a ta  (pg . 38 ) : 

l  Drop le t S ize D istrib u tio n  by  - -  -  --  -----  
l  Spray  P a tte rn  
l  U n it D o s e  

1 8  ’ 
1 9  
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Appendix I: Individual data 

1. Priming 

Test Reference 
AclW N Mean CN Overall Mean (CV) N Mean CV Ovcdl Mean (CV) P viduc 

Arithmetic Geometric Arithlncric Gcomewic 
1 IO 0 10 0 
1 10 0 10 0 
1 10 0 10 0 
2 10 18.56 48.2 IS.09 (63.4) 14.01(20.7) 10 10.98 61.84 13.67(64.7) 12.3(2X7) 0.3801 
2 10 11 79.86 10 17.28 72.82 
2 10 15.7 65.25 10 12.73 38.58 
3 10 67.46 18.98 67.X(15.3) 66.7(4.02) 10 64.23 18.45 6X63(18.0) 62.8(4.8) 0.2213 
3 10 62.15 15.57 10 64.96 18.93 
3 10 72.44 7 10 61.69 18.16 

. 4 10 98.48 7.05 96.76(9.96) 96.5(2.32) 10 90.83 9.85 91.83(10.5) 90.9(2.4) 0.0621 
4 10 95.4 10.8 10 94.18 8.3 
4 10 96.39 12.25 10 PO.48 12.85 
5 10 103.5 6.61 103.39(5.3) 103.5(1.19) 10 100.73 6.92 101.45(6.9) 101.5(1.6) 0.0270 

. . . . 5 10 101.77 5.56 10 100.63 9.04 
5 10 104.9 3.26 10 102.99 4.9 

..f-. 6 10 105.18 7.67 105.79(5.4) 105.6(1.20) 10 104.58 4.41 N-&39(6.7) 104.6(1.6) 0.0518 
*:r ,. 6 10 105.88 4.5 10 ‘W 104.58 8.57 . 

.-. 6 10 106.3 3.71 10 104.02 7.28 
7 10 106.28 8.29 108.29(5.9) 107.8(1.35) 10 106.13 3.69 106.7(5.2) 106.7(1.2) 0.0832 
7 10 108.97 4.9 10 106.33 8.08 
7 IO 109.61 3.74 10 107.64 2.68 
8 10 107.59 6.97 108.81(6.0) 108.9(1.39) 10 107.22 3.71 107.99(3.1) 107.Q0.7) 0.0343 
8 10 109.71 2.62 10 108.64 2.39 
8 10 109.14 7.78 10 108.1 3.4 
9 10 110.25 5.83 111.13(4.1) llI.o(O.92) 10 108.31 3.4 108.05(3.9) 107.8(0.8) 0.0260 
9 10 110.86 3.97 10 108 5.33 
9 10 112.28 2.11 10 107.83 3.18 

For each life stage 
Actuation # 

1 
2 
3 
4 
5 

r 6 
7 

N 

30 0 30 0 
30 15.09 63.38 30 13.67 
30 67.35 15.30 30 63.63 
30 96.76 9.96 30 91.83 
30 103.39 5.28 30 101.45 
30 105.79 5.37 30 104.39 
30 108.29 5.86 30 106.70 

Tk?St 
Mean %cv N 

. 
19 

Refercnce 
MtXUl %cv 

64.73 
18.02 
10.25 
6.96 
6.73 
5.19 

_. 20 



8 30 108.81 6.04 30 107.99 3.15 
9 30 111.13 4.15 30 108.05 3.94 

For each lot & life stage 
Actuation # Pump # V203978500 Lot # 9FO4645 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Actuation # 

10 - 0 10 0 
10 18.56 48.20 10 lo-98 
10 67.46 18.98 10 64.23 
10 98.48 7.05 10 90.83 
10 103.50 6.61 10 100.73 
10 105.18 7.67 10 104.58 
10 106.28 8.29 10 106.13 
10 107.59 6.97 -10 107.22 
10 110.25 5.83 10 108.31 
Pump # V203978400 Lot # 9c12417 

61.84 
18.45 
9.85 
6.92 
4.41 
3.69 
3.71 
3.40 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Actudon # 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
10 
IO 
10 
10 
10 
10 
10 
10 

10 
10 
10 
IO 
10 
IO 
10 
LO 
10 

0 
11.00 79.86 
62.15 15.57 
95.40 10.80 
101.77 5.56 
105.8R 4.50 
108.97 4.90 
109.7 I 2.62 
110.86 3.97 
Pump # V203980000 
0 
15.70 65.25 
72.44 7.00 
96.39 12.25 
104.90 3.26 
106.30 3.71 
109.61 3.74 
109.14 7.78 
112.28 2.11 

10 0 
10 17.28 
10 64% 
10 94.18 
10 100.63 
10 104.58 
10 106.33 
10 108.64 
10 108.00 
Lot # 9c15231 
10 0 
10 12.73 
10 61.69 
10 90.48 
10 102.99 
10 104.02 
LO LO7.64 
10 108.10 
10 107.83 

20 

72.82 
18.93 
8.30 
9.04 
8.57 
8.08 
2.39 
5.33 

38.58 
18.16 
12.85 
4.90 
7.28 
2.68 
3.40 
3.18 

21 
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2 . Repr im ing  

Tt!S t R e fe r e n c e  
Re-p r im ing  N  M -II % cv N  M tS ll 
For  e a c h  l i fe s tage  
A c tu a tio n  #  

1 0  3 0  1 0 6 .8 4  4 .5 9  3 0  1 0 1 .1 5  
1 1  3 0  1 1 0 .2 0  3 .7 2  3 0  1 0 7 .1 3  
1 2  3 0  1  IO .5 6  6 .8 9  3 0  1 0 7 .7 8  

For  e a c h  lot &  l i fe s tage  
A c tu a tio n  #  P u m p  #  V 2 0 3 9 7 8 5 0 0  L o t #  9 F o 4 6 4 5  

1 0  1 0  1 0 7 .5 9  4 .6 5  1 0  9 8 .7 0  
II 1 0  1 1 0 .6 4  4 .4 8  1 0  1 0 6 .6 1  
1 2  1 0  1 1 0 .0 9  8 .5 4  IO  1 0 7 .6 9  

A c tu a tio n  #  P u m p  #  V 2 0 3 9 7 8 4 0 0  L o t #  9 c 1 2 4 r 7  
1 0  1 0  1 0 7 .1 4  4 .5 9  1 0  9 9 .3 6  
1 1  1 0  1 0 9 .2 5  4 .2 9  1 0  1 0 7 .0 3  
1 2  1 0  1 1 1 .3 6  ’ 4 .2 9  1 0  1 0 8 .2 7  

A c tu a tio n  #  P u m p  t V 2 0 3 9 8 0 0 0 0  L o t# 9 C 1 5 2 3 1  
1 0  IO  1 0 5 .7 9  4 .8 5  1 0  1 0 5 .3 9  
1 1  1 0  1 1 0 .7 0  2 .2 2  1 0  1 0 7 .7 5  
1 2  1 0  1 1 0 .2 3  1 .8 4  1 0  1 0 7 .3 8  

% cv 

6 .5 3  
5 .8 3  
4 .0 9  

4 .9 0  
4 .0 5  
2 .2 8  

7 .7 9  
6 .6 0  
3 .5 0  

4 .9 4  
6 .9 6  
6 .0 3  

A P P E A R S  T H IS  W A Y  
O N  O R IG INAt 

c- 

. 
2 1  

2 2  
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3 . Tai l  o ff P ro fIle  

Actuat ion N  
2 4  
2 4  
2 4  
2 5  
2 5  
2 5  
2 6  
2 6  
2 6  
2 7  
2 7  
2 7  
2 8  
2 8  
2 8  
2 9  
2 9  
2 9  
3 0  
3 0  
3 0  
3 1  
3 1  
3 2  
3 2  
3 3  
3 3  

Tai l  o ff P to file  
Ttst R e f. 

M e a n  % cv N  M C Z U I % C V  P  V a lue  
1 0  1 0 9 .1 6  5 .3 9  1 0  1 0 6 .4 3  6 .1 3  0 .0 3 1 9 6 6  
IQ  
1 0  
IQ  
IO  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
‘7  
‘7  
‘7  
2  
3  
:1  
0  
:I 
1  
0  
0  -  
0  
O - 
0  
0  -  

1 0 8 .9 6  4 .9 4  
1 1 1 .4 7  2 .5  
9 2 .7 6  1 6 .3 4  
9 0 .0 7  2 4 .8 6  
8 6 .7 9  2 5 .0 2  

5 4  5 6 .4 8  
5 7 .8 9  4 7 .4 9  
4 3 .1 6  4 0 .3 2  
2 0 .2 5  1 2 2 .2  
2 7 .3 6  9 7 .2 4  
1 6 .3 9  6 4 .3 5  
1 2 .1 8  1 6 2 .3  
1 0 .8 4  9 3 .6 1  
4 .4 1  7 3 .0 2  
4 .8 5  8 8 .3 5  
5 .4 6  8 9 .2 4  

1 6 .8 3  w  

8 .9  -  
2 0 .5 9  -  

w  

1 0  1 0 7 .0 9  4 .0 1  
lb  1 0 6 .8 3  5 .3 2  
1 0  9 9 .4 4  1 2 .0 9  0 .0 3 2 2 5 5  
1 0  9 9 .2 4  1 1 .2 6  
1 0  9 0 .0 8  1 9 .4 1  
1 0  8 4 .0 9  2 1 .3 2  0 .0 1 0 4 7 7  
1 0  7 8 .8 1  2 9 .5 4  
1 0  6 2 .1 2  3 5 .7 2  
1 0  5 7 .8 2  4 5 .6 3  0 .0 5 3 3 5  
1 0  4 3 .7 2  5 8 .8  
1 0  2 8 .6 3  5 9 .2 1  
1 0  4 0 .8  4 2 .9  0 .0 8 1 6 2 5  
1 0  1 9 .1 7  6 9 .3 5  
1 0  1 2 .0 6  6 4 .4 9  
9  2 5 .6 4  6 0 .6 8  0 .3  1 5 5 3 8  
8  9 .4  I 5 9 .4 5  
5  7  3 8 .5 4  
8  1 4 .2  5 6 .7 4  
3  1 0 .9 3  9 4 .7 9  
o -  -  
3  1 0 .8  2 2 .9 6  
1  1 5 .9 6  -  
2  3 .4 9  1 8 .4 6  
1  1 .0 8  -  
o -  -  
o -  -  

For  e a c h  lot &  life s tage 

Tal l  o f?  P ro fde  
Actuat ion #  

2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
3 1  
3 :! 
3 3  

Twt R e fe r e n c e  
N  M C IUI % C V  N  M e a n  
P u m p  I V 2 0 3 9 7 8 5 0 0  Lot  #  9 F D 4 6 4 5  
J O  1 0 9 .1 6  5 .39  1 0  106 .43  
1 0  92 .76  16 .34  1 0  P P .44 
1 0  54 .00  56 .48  1 0  84 .09  
1 0  2 0 .2 5  122 .2  1 0  57 .82  
7  1 2 .1 8  162 .3  1 0  40 .80  
2  4 .8 5  88 .35  9  25 .64  
0  -  w  8  14 .20  
0  -  3  10 .80  
0  -  2  3 .49  
0  -  . 0  -  

2 2  

% C V  

6 .13  
12 .09  
21 .32  
45 .63  
42 .90  
60 .68  
56 .74  
22 .96  
18 .46  

2 3  
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I 
Actuation # 

24 
25 
26 
27 
28 
29 
30 
31 
32 ’ 

: 33 
Actuation W  

24 
25 
26 
27 
28 
29 
30 

. . _  

:- 

. 

Pump # V203978400 
10 IO&% 
10 90.07 
10 . 57.89 
10 27.36 
7 IO.84 
3 5.46 

:, 8.90 - 
0  - 
0  - 
Pump Y V20398OOW 
10 111.47 
10 86.79 
10 43.16 
10 16.39 
7 4.41 
1 16.83 - 
1  20.59 - 

Lot#9C12417 
4.94 10 107.09 
24.86 10 99.24 
47.49 10 78.81 
97.24 10 43.72 
93.61 10 19.17 
89.24 8 9.41 

3 10.93 
. I 15.96 

1 1.08 
1 0 - 

LOI # 9C15231 
2.30 10 106.83 
25.02 IO 90.08 
40.32 10 62812 
64.35 10 28.63 
73.02 10 12.06 

5 7.00 , 
0  - 

APPEARS THIS WAY 
ON ORIGINAL 

23 

4.01 
11.26 
29.54 
58.80 
69.35 
59.45 
94.79 
. 
I  

I  

5.32 
19.41 
35.72 
59.21 
64.49 
38.54 

24 



4. Emitted dose content uniformitv through container life 

Content unifomdty 

Overall 
Test Reference 

N Mean (Rev) N Mea (BCV) T/R 
Adlhrnetk Gcmtetdc Arithmetic Geometric Arithmetic Cmmctrk 

60 111.91 (3.62) 112.16 (2.22) 60 108.98 (3.19) 108.85 (2.0) 1.027 1.030 

For each life stage (total all 3 lots combinedl 
Tcsl Reference 

N Mean (%CV) N Mean (‘XV) T/R 
Arithmetic Geometric AlithOlCtiC Geometric AritJuwtic Guwttric 

First dose 30 111.13 (4.15) Ill.05 (2.51) 30 108.05 (3.94) 107.77 (2.34) 1 .a28 1.03 
Last dose 30 112.69(2.92) 112.16 (1.88) 30 109.91 (1.96) 109.94 (1.52) 1 *ox 1.02 

For each lot & lffe stage 
Test 

N Mean (960’) 
Arithmetic Geometric 

First dose 10 110.25 (5.83) 109.94 (3.63) 
Lastdose 10 113.19(2.85) 113.29 (1.84) 
First dose IO 110.86 (3.97) I 11.05 (2.36) 
Lastdose 10 111.54t3.39) 111.05 (2.12) 
First dose 10 112.28 (2.11) 112.16 (1.57) 
Las1 do% IO 113.36 (2.46) 113.29 (1.70) 

Tesl 
N Mean %cv 

First dose 10 110.2s 5.83 
First dose 10 110.86 3.97 
First dose 10 112.28 2.11 

T 
Mun 111.130 
%CV 0.94 

Reference 
N Mean (RCV) TiR 

Arithmetic Geometric Arithmcdc Ckorrutric 
10 108.31 (3.40) 107.77 (2.07) 1.028 1.03 
10 108.18 (2.06) 107.77 (1.55) 1.025 I .02 
10 \08.00(5.33) 107.77 (3.13) 1.a26 1.03 
10 111.~5(1.O9) lll.O.T(l.26) 1.00 1.00 
10 107.83 (3.18) 107.77 (1.99) 1.04 1.04 
10 110.41 (1.61) 109.94 (1.42) 1.026 1.03 

Reference 
NMean %CV 
10 108.32 3.4 
10 108 5.33 
10 107.83 3.18 

R T/R P 
1011.047 I.029 0.026 

0.23 

Test ReiercnCZe 
N Mean 9Ecv NMean %CV 

Last dose 10 111.54 3.39 10 111.15 1.09 
Last dose 10 113.19 2.85 10 108.18 2.06 
Las1 dose 10 113.36 2.46 10 1 IO.41 1.61 

I 
T R Tnt P 

MU0 112697 109313 1.025 0.084 I 
/%CV O-89 JAI 1 

5. Drodet size distribution by ’ -- 

1OmscC. TEST 

24 

25 
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OVERALL MEAN OVEJtAU MEAN 
SPRAY N MEAN ‘CV MEANCV P vrluc 

9 30 14.29 14.64 73.79 79.38 42.206 80.025 0.026756 
10 30 70.95 14.34 82.67 64.25 
11 30 73.29 17.05 80.67 53.21 
15 30 78.05 47.02 83.74 76.47 39.61 91.965 0.1106 
16 30 72.16 32.07 94.63 109.16 
17 30 89.43 120.41 107.46 103.34 
21 30 73.45 28.6 74.m 69.01 16.22 76.Ob5 0.198133 
22 30 67.98 14.79 84.98 97.51 
23 30 75.76 2759 . 83.12 62.28 

35 mscc. 
TEST Reference 

SPRAY N MEAN CV OVERALLMEAN CV OVERALL 
MEAN 

9 30 60.99 16.28 56.85 59.29 15.66 60.225 0.138561 
IO 30 55.28 15.7s 63.11 74.45 
11 30 52.71 15.13 61.16 75.25 
15 30 7Q.73 72.21. 62.88 ‘65.79 63.6 66 0.264204 
16 30 61.56 60.37 65.92 81.89 
17 30 55.03 27.13 66.21 88.76 
21 30 68.95 59.76 61.815 56.88 14.76 61.235 0.495934 
22 30 55.61 33.21 57 37.24 
23 30 54.68 23.96 65.59 84.34 

70 mscc. 
TEST Refcrcnce 

SPRAY N MEAN CV OVERALLMEAN cv OVEJUJA. 
. MEAN 

9 30 71.72 43.99 71.365 72.66, 44.02 70.265 
10 30 70.43 47.73 6R.13 47 -67 
11 30 a.01 48.7 67.87 73.52 
15 30 85.55 75.8 16.065 75.34 78.36 71.58 
16 30 75.38 76.84 75.52 97.53 
17 3Q 66.58 64.05 67.82 9955 
21 30 78.4 69.72 74.55 57.3 4758 57.655 
22 30 68.23 58.78 60.18 60.12 
23 30 70.7 60.56 58.01 61.38 

0.292182 

0.252 187 

0.033744 
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L .  - - -D50  (Overa l l )  

Test  M e a n  (CV)  R e f M e a n  0 ’) T/R 1  
N  ar i thmet ic  I gco rnew ic  ? i  Ar i thmet ic  geomet r i c  tith. ] ckm. 

1 0  msec  2 7 0  7 5 .0 4  ( 5 3 .8 4 )  7  1 .5 2  ( 5 .5  I )  IO  JIW X  2 7 0  8 4 . 2 7  (78 .31 )  7 S . Y  (X .44 )  0 . 8 Y  0 . 9 4  
3 5  mscc 2 7 0  5 9 . 5 O f 4 6 . 2 2 )  5 6 . H 3  (6 .34 )  , 3 5  mscc  2 7 0  6 2 . 3 3  (67 .12 )  5 7 . 4 0  (8 .04 )  0 . 9 5  0 . 9 9  
7 0  mscc  2 7 0  7 3 . 1 1  (62 .67 )  6 2 . 8 0  (12 .57 )  1  7 0  mscc  2 7 0  6 6 . 9 8  (72 .33 )  )  5 7 . 4 0  (12 .94 )  1 . 0 9  I .m 

For  e a c h  l i fe s tage:  

1 0  msec.  

3 5  m s e c . 

T E S T  
IS P R A Y  ]N ( P IE A N  cv 

1 9  1 6 .2 8  . 1 6  'If?  1c  9  
1 0  
1 1  
1 5  
1 6  
1 7  
2 1  
2 2  
2 3  

3 0  6 0 .9  
3 0  5 5 .2 0  .I.= .,>  
3 0  5 2 .7 1  1 5 .1 3  

z: 7 0 .7 3  6 1 .5 6  7 2 .2 1  6 0 .3 7  

ii 5 5 .0 3  6 8 .9 5  2 7 .1 3  5 9 .7 6  _  
3 0  5 5 .6 1  3 3 .2 1  
3 0  5 4 .6 8  2 3 .9 6  

7 0  m s e c . 

T E S T  

S u m m a r y  S ta tistics: 

R E F E R E N C E  

2 6  

3 F E R E N C E  

Y O  
, M E A N  I cv 
1 7 2 .6 6  (44 .02  

. 7 -67  

2 7  



'=- _ IOlllSCC Test Rcfcrmcc 
SPR N MEAN CV MEAN MEANCV MEAN 
AY Overall 0vcnlll P value 

9 30 74.29 14.64 73.19 79.38 42.206 80.025 0.026756 
10 30 70.95 14.34 82.67 64.25 
Xl 30 73.29 17.105 80.67 53.21 
:I5 30 78.05 47.02 83.74 76.47 39.61 91.965 0.1106 
16 30 72.16 32207 94.63 109.16 
17 30 89.43 120.,41 107.46 103.34 
21 30 73.45 211.6 74.605 69.01 16.2’2 76.065 0.198133 
22 30 67.98 14.79 84.98 97.51 
13 30 75.76 27.59 83.12 62.28 

3s m.su. 
TEST Refcrcncc 

SPR N MEAN CV MEAN MEANCV MF,AN P value 
AY ovcrdl overall 

9 30 60.99 16.28 56.R5 59.29 15.66 60.225 0.13856 I 
IO 30 55.28 15.75 63.1 I 74.45 

:. :I1 30 52.71 15.13 61.16 75.25 
iIS 30 70.73 72.21 62.88 65.79 63.6 66 0.264204 
ii6 30 61.56 60.37 65.92 81.89 
17 30 55.03 27.13 66.21 88.76 

_. . . 21 30 68.95 59.76 61.815 56.88 14.76 6 I 235 0.495934 
22 30 55.61 33.21 57 37.24 

I /’ 23 30 54.68 23.96 65.59 84 -34 

“‘.‘.i ‘- 70 mscc. 
TEsr R&WlCC 

SPR N MEAN CV MWN MEAN cv MEAN P value 
AY ovctall OVGdl 

9 30 77.72 43.99 71.365 72.66 44.02 70.265 0.292 I 82 
IO 30 70.43 47.73 688.13 47.67 
II 30 65.01 48.7 67.87 73.52 
115 30 85.55 75.8 76.065 75.34 78.36 7138 0.252187 
:I6 30 75.38 76.84 75.52 9753 
X7 30 6658 64.05 67.82 99.55 
21 30 78.4 69.72 74.55 57.3 41.58 57.655 0.033744 
22 30 68.23 58.78 60.18 60.12 
23 30 70.7 60.56 58.01 61.38 

27 
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SOAN ( Overall ) 

IO msec.  
TEST 

35  msec. 

TEST 

TO msec. 

TEST 

Summary Statistics: 

REFERENCE 

REFERENCE 
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. . 

. . 

10 msec. 
Ref 

SPRAY N MEAN CV Ovcrlll MEAIV cv Overel P value 
mean MtXUl 

. 9 30 1.45 7.08 1.61 1.7 53.63 1.875 0.040532 
‘. 

., 10 30 1.44, 7.5 2.05 96.46 
11 30 1.77 95.05 2.05 114.46 
15 30 1.46 5.41 1.46 1.64 68.82 1.82 0. 
16 30 I.44 10.22 1.37 6.26 
17 30 1.46 65.33 2 102.64 
21 30 1.43 8.53 1.48 1.44 4.93 1.49s 0. 
22 30 1.42 9.35 2.04 89.69 
23 30 1.53 67.49 1.55 64.3 

35 mscc 
TEST Rcf 

172817 

I97553 

* \ 

SPRAY N MEAN CV MNCV P value 

9 
. . . 10 

: 11 
15 
16 

* ‘T-- 17 
21 

f 22 
23 

70 mscc. 
..t 

SPRAY N 
. ., . . . . 

9 30 1.47 13.34 1.52 1.71 50.88 1.63 0.213309 
10 30 1.57 15.69 I.59 20.73 
II 30 1.57 14.15 1.55 8.83 
I5 30 1.53 14.86 1.565 1.56 26.2 1.55 0.289181 
16 30 1.53 18.02 1.68 27.43 
17 30 I.6 15.73 1.54 12.83 
21 30 1.49 16.44 1.5 1.58 12.7 1.615 0.025977 
22 30 1.53 17.33 1.74 55.07 
23 30 1.51 17.74 I .65 32.09 

30 1.62 6.85 1.55 1.8 66.53 1.61 0.38wm 
30 1.54 8.98 I.5 5.67 
30 1.48 10.11 1.42 9.64 
30 1.48 9.84 1.475 1.53 16.7 1.46 0.283705 
30 1.s4 10.9 1.49 7.5 
30 1.47 14.13 1.39 9.85 
30 1.63 24.58 1545 1251 6.7 1.455 0.383527 
30 1.56 9.56 1.67 54.74 
30 1.46 9.24 1.4 11.01 

TEST Ref 
MEANCV ovcral. MUY CV ovcla PYalue 

mean Mean 

. . 
..: a; 

*. 

‘. 
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6. Droplet size distribution by ----rr - 
-.-.--aVCC.. 

--,. 

TCSt Reference TtsURtCtnact - 
Mean (CV) I Mean (CV) Ratio 

Group N arithnelic geomewic Gmup N i arithmetic geometric A&h g 
1 59 99.03(0.55) 99.4(0.12) I 60 

2 
99.14f0.58) 

99.5(0.13) 
0.99 0; 

59 O.II(110.7) 0.19(24.4) 2 60 0.12(125.7) 0.21(40) 0.92 0.90 
3 I 59 IO.84158.561 I 0.8%281\ 13 I 60 I 0.74(65.29\ I 0.711172\ I 1.13 

For each life stage 
Group 1 

Beginning 20 
Ed 30 

Group 2 
Beginning 29 
End 30 

Group 3 
Beginning 29 
End 30 

For each lol & life stage 

99.18 0.42 30 99.21 
98.89 0.63 30 99.07 

0.11 106.9 30 0.10 
0.11 115.7 30 0.15 

0.68 55.70 30 0.69 
1 54.41 30 0.78 

Group 1 
Beginning 
EIId 

Beginning 
End 

Beginning 
End 

Group 2 
Beginning 
End 

Beginning 
End 

Beginning 
End 

Group 3 
Beginning 
End 

Beginning 
End 

Beginning 
End 

Pump # V203978500 Lot # 9FO4645 
9 99.15 0.37 10 99.41 
10 99.21 0.41 10 99.20 

Pump # IQ03978400 Lot # HZ12417 
10 99.32 0.40 10 99.22 
10 98.62 0.70 10 98.92 

Pump # V203980000 Lot#9c15231 
10 99.07 0.49 10 99 
10 98.77 0.60 10 99.10 
Pump I V203978500 Lot # 9Fo4645 
9 0.09 131.9 10 0.09 
10 0.07 119.8 10 0.16 

Pump # V203978400 LotY9cl2437 
10 0.11 97.35 10 0.11 
IO 0.13 110.3 10 0.11 

Pump # V203980000 Lot (t 9c15231 
10 0.12 107 10 0.09 
10 0.13 114.8 IO 0.18 
Pump # V203978500 Loc#9m4645 
9 0.65 55 IO 0.5 
10 0.66 57 10 0.65 

Pump W V203978400 Lot#9Co12417 
10 0.57 67 10 0.67 
10 1.25 49 10 0.97 

Pump Y V203980000 Lot # 9c15231 
10 0.82 46 10 0.91 
10 1.10 43 10 0.72 

Summary Statistics: 

30 

0.45 0.99 
0.69 0.99 

127.1 1.1 
120.1 0.73 

54.73 0.98 
72.83 1.3 

0.52 
0.85 

0.35 
0.64 

0.39 
0.62 

193.7 
141.7 

91.81 
129 

108 
97 

82 
105 

46 
55 

34 
64 

31 



*C Group 1 
‘Test 

SW@ :N Mean CV Ove. Mean 
Beginning 9 99.15 0.37 99.1 1 
Beginning 10 99.32 0.4 
Beginning 10 99.07 0.49 
End 10 99.27 0.41 99.02 
End 10 98.62 0.7 

. . End 10 98.77 006 . 

. 
Group 2 

stage 
Beginning 
Beginning 
Beginning 
End 
End 
End 

l-eat 
IN Mean CV Ove. Mean 

9 0.09 131.P 0.105 
IO 0.11 97.35 
10 0.12 107 
10 0.07 119.8 0.1 
10 0.13 1103 
10 0.13 114.8 

. . Group 3 

7’ 
mt 

Stage IV Mean cv Ovc. Mean 
Beginning 9 O.fiS 55 0.735 
Beginning 10 0.57 67 . . 
Bcginnin8 10 0.82 46 
End 10 0.66 57 0.88 

. .‘2’ End 10 1.25 49 
End IO 1.1 43 

Reference 
Meun CV Ovc. Mean P value 

PP.41 0.52 PP.205 0.409547 
99.22 0.35 

99 0.39 
99.2 0.85 99.15 0.141907 

98.92 0.64 
99.1 0.6? 

Mciul cv Ovc. Mean 
0.09 193.7 0.09 0.211325 
0.11 91.81 
0.09 108 
0.16 141.7 0.17 O.i69711 
0.11 129 
0.18 97 

Mean CV Ove. Mean 
0.5 82 0.705 0.442693 

0.67 46 
0.91 34 
0.65 IO5 0.685 O.OPO335 
0.97 55 
0.72 64 

31 
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10  4  
11  6  
21  2  
22  4  
23  6  

Ovality 

141.48 7.43 to 4  3H.81 16.00 
.5a.al 10.42 11  6  54.11 1  OS3 
126.66 5.68 21  2  26.97 8.47 
43.59 8.74 22  4  39.28 14.54 
:57.66 1  7.57 I 23  6  1  53.29 10.61 

1 Test I I I I 
1  Icv 

1  Ref I 
Spray Dinancc !&lean 1  spray 1  Distance 1  Mean  1  cv 
9  2  1.1s 
10  4  1.19 , a+..-. I Y.W 
I’ I .26 1  ,-J&z I . L. 

r 
21 12 1 I.16 I 6 .66 I I 1  -m-o 

I 5.57 (9 
~  

2  t.i8 ~- 13.03 
1 l-4(14 I 10  4  1.17 nan  
, ,I.uu I 11  6  1.1R Y.* I _  

21  2  1.tn 14.40 
22  4 1.19 I I.42 
23  6  1.18 9.61 

I 8.50 I 19  2  1.15 6.29 
I IO.96 I IO 4  1.17 fill1 

23  6  ‘I 27  
9  2  1.17 
10  4 ‘1.19 
11  6  il.21 I 10.56 I 
21 2  1.19 1  9.82 
22  4  11.19 

,23 6  Ii.21 I 9.77 I 
9  2  Kl8 

Summary Statistics : 

DUN% :rest Rcf 
SPraY Distance Meatl cv Ovcrhan TesVRcfe. Mean  Cv Owr.tl lcan P value 

9  2  31.62 12.16 
9  2  29.46 6.61 
9  2  30.66 562  

21  2  32.14 to.14 
21  2  30.67 5.49 
21  2  31.65 7.67 
IO 4  50.66 13.61 
10  4  45.75 9.16 
10  4  50.39 7.11 
22  4  49.9 1  13.23 
22  4  46.44 8.17 
22  4  52.13 8.67 
11  6  73.23 13.62 
11  6  67.53 10.69 
11  6  7133  7.15 
23  6  71.76 12  
23  6  66,73 11.14 
23  6  71  5,87 

31.14 1 .067535 

3  1.895 0 .732966’ 

so.525 0.80147s 

51.02 1 .681331 

72.38 1 .589023 

71.38 I .133106 

33  

27.89 5.4 
29.97 4.04 
30.45 5.13 
40.43 6.56 
45.17 S 

46.6 12.23 
59.56 to.47 
64.12 6.04 
66.52 8.37 
28.91 5.07 

31.3 3.78 
31.78 5.9 
43.13 3.68 
47.25 7.14 
47.97 11.65 
60.45 10.18 
65.06 7.25 
65.54 10.56 

29.17 0 .237398 

43.515 0.01398l  

63.04 0 .018435 

30.345 0 .00478 

45.55 0 .00672 

62.995 0 .079844 

34 
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Dmin TCSI 
Spray Distance Mean CV 

9 2 27.51 
9 2 25.32 
Y 2 25.92 

21 2 27.8 
21 2 25.91 
21 2 26.66 
10 4 42.84 
IO 4 38.98 
10 4 41.48 
22 4 40.75 
22 4 39.36 
22 4 43.59 
II 6 58.47 
11 6 56.47 
II 6 58 
23 6 5754 
23 6 55.71 
23 6 57.66 

Ovdity TCSt 
SPraY Distance MC@l 

9 2 
9 2 
9 2 

21 2 
21 2 
21 2 
10 4 
IO 4 
IO 4 
22 4 
22 4 
22 4 
II 6 
II 6 
II 6 
23 6 
23 6 
23 6 

cv 
1.15 
1.17 
1.18 
1.16 
1.19 
1.19 
1.19 
1.19 
1.22 
1.23 
1.19 

1.2 
1.26 
1.21 
1.24 
1.27 
1.21 
1.24 

Ovtr.mcan 
9.72 26.715 
9.48 

5.6 
8.24 27.23 

10.83 
5.68 
9.8 1 42.16 

33.63 
7.43 

1133 42.17 
11.1 
8.74 

10.72 58.235 
14.19 
10.42 
14.68 57.6 
18.82 

7.57 

5.57 1.165 0.991489 1.18 
8.5 1.15 

5.55 I.17 
6.66 1.175 0.917395 1.17 
9.82 1.17 
6.87 1.21 

13.Y4 1.205 0.995868 1.18 
10.96 1.22 

6.27 I .24 
15.75 1.215 1.029661 1.18 
10.32 1.17 

4.45 I.18 
17.66 1.25 1.033058 1.19 
10.56 1.16 
9.02 1.23 

21.11 1.2s5 1.03719 1.18 
9.77 1.19 
9.63 1.24 

Over.mean 

Ref 
TedRcfe. Mean CV 

1.065829 23.94 
26.27 
26.19 

J.05lS4 24.82 
26.83 
26.97 

1.142083 35.02 
38.78 
38.81 

1.109737 36.72 
40.76 
39.211 

1.104295 51.36 
52.H8 

. s4.11 
1.096Y34 51.73 

55.07 
53.29 

Kaf 
TcsrlRefe.. Mean CV 

Ovcr.mcan P value 
9.64 25.065 0.3 16USS 
7.84 

7.4 
9.62 25.B95 0.338814 
7.62 
8.47 

12.14 36.Y15 0.126656 
5.31 

16 
12.57 38 0.169645 
7.29 

14.54 
16.85 52.735 0.024851 
10.85 
10.53 
16.53 52.51 0.072018 
IO.41 
10.61 

. . 

. . 
Appendix II: DRAWING OF THE PUMP 

Ovcr.mun P value 
13.03 1.175 0.5 
6.29 
6.43 

9.6 I. 19 0.403775 
6.Ml 

11.57 
9.81 I.21 0.191393 
10.5 

10 
14.4 1.18 0.047733 
7.65 
7.92 

11.42 I.21 0.066667 
8.4 

10.78 
9.61 1.21 0.155577 
7.3 1 
10.7 

. 
34 
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Butorphanol Tartrate 
NasaI%pny, 10 mg/snL 
ANDA # 75-759 
Reviewer: Nhan L. Tran 
MSWord: 75759SD99 

ESI LEDERLE 
2 Esterbrook Lane 
ChenyHill,NJ 
SubmissIon Date: 
December 22,1999 

Review of A Submission 

I. Ohlective: 

This submission is for butorphanol tartrate nasal spray. The 
firm conducted comparative in vitro testing based on 
recommendations from the DBE on the protocol submitted earlier 
(August 5, 1999). A request for a waiver for in-vivo ;1E study is 
submitted in the present submission. 

II. Submission History: 

The firm submitted a protocol on August 5, 1999-Protocol # 99-032 
for this drug product. The protocol was reviewed by the DBE and 
comments were sent to the firm, The present study was conducted 
based on the protocol submitted to the Agency on 8/5/1999. 

III. Background: 

Butorphanol Tartrate Nasal Spray, 10 mg/mL, is indicated for the 
management of :pain when the use of an opioid analgesic is 
appropriate. 
fill bottles; 

It is marketed as a solution provided in 2.5 ti 

lOOuL=lmg) . 
lone bottle delivers 14-15 sprays (1 spray = 

The drug exerts effects through the systemic 
circulation following absorption from the nasal cavity. The 
reference listed drug is Stadol NS', 
Myers Squibb (BMS). 

nasal solution by Bristol- 

IV.’ Comments on the in-vitro testinp datq 

The in-vitro bioequivalence studies are under review. There are 
deficiencies to be conveyed to the firm for additional 
information as follows: 

1. 
---- 

- -w-e 4 I ,.. . 
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2. In addition the firm should be requested to provide the 
following information: 

The sampling time duration in determination of droplet 
size distribution by at beginning, 

-- -*...,.'-.L-. - - . ..b/ 
Representative (2 20%) plots of obscuration vs. time 
with DIO, D50 and D90 data on the same plot. 

V. Recommedh~ 

The in vitro performance testing conducted by ES1 Lederle on 
its Butorphanol Tartrate Nasal Spray, 10 mg/niL comparing it 
with the reference product, Stadol*, nasal solution 
(Bristol-Myers Squibb) has been found incomplete due to 
deficiencies above. The sponsor should be informed of the 
deficiency comments. c 

Nhan L. Tran, Ph.D. q- 'u 
Review Branch II I 
.Division of Bioequivalence IS/ f 
RD INITIALED S,,NE.RURKAR 
ET XNITIALED S.,NERURKAB 

concur: 

Division of Bioequivalence 

v:\FIRKSAH\ESII~EDERLE\LTRScREV\75759S.D99 
cc: ANDA 75-7!59 '(original), HE'D-655 (Tran, Nerurkar), Drug File, 

Division !File 
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