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Introduction

* Ipratropium bromide is a synthetic anticholinergic drug which acts
as a non-selective antagonist at the muscarinic receptor. Itis a
short-acting bronchodilator

* It is indicated for the regular treatment of reversible bronchospasm
associated with chronic obstructive pulmonary disease (COPD) and
chronic asthma

* The recommended dose in adults (including the elderly) is usually
1 or 2 puffs three or four times daily, although some patients may
need up to 4 puffs at a time to obtain maximum benefit during early
treatment. The recommended dose in children of 6-12 years is usually
1 or 2 puffs three times daily and in children under 6 years is usually
1 puff three times daily

* The inhaler can be used with the Aerochamber Plus™ spacer device.
This may be useful for patients, e.g. children, who find it difficult to
synchronize breathing in and inhaler actuation

Study Products

* Innovator- ATROVENT CFC-free
(containing ipratropium bromide

20 g per actuation) marketed by
BOEHRINGER INGELHEIM LIMITED, UK)

* Generic- ipratropium bromide
0 g per actuation

=
Rationale
* The sponsor of these studies was sted in ob

authorization for Ipratropium Bromide HFA pMDI 20 pug/actuation in
European Union

* Three bioequivalence studies were submitted to demonstrate
therapeuticequivalence between the test and the reference formulation
of IpratropiumBromide HFA pMDI 20 pg/actuation

The aim of these three studies was to evaluate the rate and extent of
absorption of test formulation of Ipratropium Bromide HFA pMDI
20 pg/actuationagainst the reference formulation ATROVENT CFC-free
(containing ipratropium bromide 20 ug per actuation) marketed by
BOEHRINGER INGELHEIM LIMITED, UK), with concurrent oral charcoal
blockade, without concurrent oral charcoal blockade and with
Aerochamber Plus valved helding chamber under fasting conditions in
order to assess bioequivalence

Study design

 Study-1 was single dose, randomized, 4-period, 2-sequence,
laboratory-blinded, crossover, replicate design conducted in 90 healthy
volunteers each under fasting conditions with concurrent oral charcoal
blackade with a washout period of 7-14 days

= Study-2 was single dose, , 2-period, 2
laboratery-blinded, crossover design conducted in 24 hea\thy wvolunteers
each under fasting conditions without concurrent oral charcoal blockade
with a washout period of 6 days

* Study-3 was single dose, randomized, 2-period, 25
labaratory-blinded, crossover design conducted in 6 healthy volunteers
each under fasting conditions with Aero Chamber Plus valved holding
chamber with a washout period of 7-10 days.

= In study-1 and 2, a single dose of test formulation of Ipratropium
Bromide HFA pMDI 80 pg (20 pg per actuation X 4 puffs) was compared
with reference formulation of ATROVENT CFC-free 80 ug (20 ug per
actuation X 4 puffs) marketed by BOEHRINGER INGELHEIM LIMITED, UK

= In study-3, a single dose of test formulation of Ipratropium Bromide
HFA pMDI 40 pg (20 pg per actuation X 2 puffs) was compared with
reference formulation of ATROVENT CFC-free 40 pg (20 ug per actuation
X 2 puffs) marketed by BOEHRINGER INGELHEIM LIMITED, UK

Study Protocols

* The protocols were approved by an independent ethics committee
prior to study initiation

« The studies were conducted in accordance with the ethical principles
of the Declaration of Helsinki and its amendments and the International
Conference on Harmonization for Good Clinical Practice Guideline

* All the three studies were conducted at Sitec Labs. Pvt. Ltd.,
Navi Mumbai, India

Study volunteers and eligibility criteria

= Volunteers were screened within 21 days prior to dosing

= A total of 90, 24 and 64 Indian adult male non-smoker volunteers,
between 18 and 45 years of age (inclusive), having body mass
index = 18.5 kg/m2 and = 25.00 kg/m2, in general good health were
enrolled in study-1, 2 and 3 respectively. The demographics of 90, 24
and 64 recruited volunteers of study-1, 2 and 3 respectively are
summarized in table 1

= Before inclusion into the study, the volunteers were judged to be
healthy by physician based on previous medical history, physical
examination, vital signs examination, ECG, chest X-ray, pulmonary
function test, pulse oximetry, and clinical laboratory test results- CBC
LFT, RFT, FBS, serological tests for hepatitis B and € and HIV antibo
Urine routine

| Weight | Height | BMI

thgs) (m) | (Kg/m’)
Ipratropium B0 mcg I eas 168 230
{with charcoal) ™ &8 0.05 19

ipratropium 80 meg | 6369 i68 | 2238

{without charcoal) X 779 0.06 189
Ipratropium 40 mcg | [esa 168 230

(with spacer) &7 0.05 18

Table 1
Training On the Inhalation Technique

« Volunteers were trained on the inhalation technique with the help

of an in-check dial, aerosol inhalation monitor and a placebo (inactive)

inhaler at least for 5 days continuously prior to dosing

Study procedures

On check in day-

= written informed consent was obtained from all willing volunteers

= Volunteers who fulfilled all the criteria for inclusion were admitted
to the study center at least 12hrs prior to each dosing

= In the study-1, a total of 90 were recruited

= In the study-2, a total of 24 were recruited

= In the study-3, a total of 64 were recruited

Drug administration

= After priming, investigational product was inhaled; there was a
gap of one minute with an allowed deviation of + 5 seconds
between each puff inhaled by the volunteer

= In study-1, A single dose of 4 puffs (each puff releases 20 pg
of Ipratropium Bromide) of the test or the reference product
were inhaled by the volunteer as per the randomized sequence
in the standing position on four separate treatment days. 50 mL
(approximately 5 gm) of activated charcoal suspension was given
2 minutes prior to the 1st puff, immediately after dosing and also
at 1.00, 2.00 and 4.00 hours post-dose

= In study-2, A single dose of 4 puffs (each puff releases 20 ug of
Ipratropium Bromide) of the test or the reference praduct were
inhaled by the volunteer as per the randomized sequence in the
standing position on two separate treatment days

= In study-3, A single dose of 2 puffs (each puff releases 20 ug of
Ipratropium Bromide) of the test or the reference praduct were
inhaled by the volunteer with the aid of the Aerochamber Plus
valved holding chamber as per the randomized sequence in the
standing position on two separate treatment days

Study restrictions

= Volunteers remained seated at least for the first 2 hrs after dosing

= Water was not permitted from 1 hr before dosing until 1 hr
following dosing, but it was allowed at all other times

= Post dosing, food was withheld for at least 4 hrs. Standardized
lunch, snack and dinner were served at 4, 9, and 13 hrs after dosing

= They were asked not to take any drugs at least two weeks before

the first dosing, to aveid taking food or drinks that contain xanthine:

= The lowest limit of quantitation of method was 3.0 pg/ml for the
method used for analysis with and without charcoal blockage
studies and 1.0 pg/m for the spacer study

Pharmacokinetic analysis

The following PK parameters were calculated using validated PK
software (WinNonlin version 6.3 for study-1; WinNonlin version
5.3 for study-2; WinNonlin version 6.4 for study-3), namely,
maximum plasma concentration (C,.), time to reach maximum
plasma concentration (T_.), area under the plasma
concentration-time curve from time zero to the last measurable
concentration (AUC, ) and the total area under the plasma
concentration-time curve (AUC, ). These parameters were
derived from the plasma concentration-time data.

Statistical analysis

A statistical analysis was performed using the SAS® GLM procedure
(SAS® system for windows® release 9.3 for study-1; SAS® system
for windows® release 9.2 for study-2; SAS® system for windows™
release 9.4 for study-3). Analysis of variance (ANOVA) was used to
analyze €., AUC,,. AUC, . and ke because it can distinguish the
effects due to participants, periods, and treatment. Wilcoxon
signed Rank Sum Test for paired samples was used for analysis

of T,... The 90% confidence interval of the ratio of C,., and AUC,
should fall between 80.00-125.00% (transformed values)

Safety

« In study-1, a total of 90 volunteers were recruited. There were
26 adverse events of mild and moderate severity. Overall, 26/90
(28.89%) volunteers experienced an adverse even

= In study-2, a total of 24 volunteers were recruited. There were
no adverse events reported during the study

= In study-3, a total of 64 volunteers were recruited. There were
9 adverse events of mild and moderate severity. Overall, 9/64
(14.06%) volunteers experienced an adverse event

= No deaths occurred during conduct of all the three studies

= One serious adverse event (hospitalization) occurred during
conduct of study-1. This subject experienced Seizure {convulsion)
of moderate severity after 11 days of administration of the
reference investigational product during period-1. It was
considered “not related” to investigational product

* No serious adverse events (SAE) occurred during conduct of
study-2 and 3

= Adverse events of study-1 and 3 are summarized in table 2

T

data of all 24 was
and statistical analysis

= In study-3, a total of 64 volunteers were recruited, but only 58
volunteers c the study. 1 was discontinued from
the study in period-1 due to AE. 5 volunteers were dropouts. The
plasma samples of all 64 volunteers were analyzed for ipratropium
bromide. No leakage of drug was observed during dosing for all 64
volunteers. Data of remaining 58 volunteers was considered for
pharmacokinetic and statistical analysis

= The blood samples were collected up to 24 hrs post dose. Mean
plasma concentration profiles of ipratropium bromide under linear
over the 24-hour pharmacokinetic study are presented in Figure 1
for with charcoal study-1, without charcoal study-2, and with
spacer study-3)

for final pharmacokineti

Figure 1

The statistical results of the primary pharmacokinetic parameters
of ipratropium bromide (with charcoal study-1; without charcoal
study-2; and with spacer study-3) are presented in Table 3

narmasakimatic

T | e | e aferen (51 Tt | et 1
T [ |t | wean | mwannn; | e | isaay
w W w 0 0 T —
T | @i e | e
RO P Jo] | P T (B o ey

s -
i | 09081507 | 037 B0E100) | 647 AR 100 | G117 106 | 608 06547 | GOREOTATT
i GiaEE | Giwsoes | BTSN | GURe0E | Gieess

T ThmE CETEE T BT R Toerae

“wdan frange)

Table 3

The geometric mean ratios, 90% Cl, power and intra subject
coefficient Df vanatvon of test and references for Ln transformed
pharr €,... and AUC,, for ipratropium

chocolate, tea, coffee and cola drinks, not to drink
48 hours before dose administration and during the study

Blood sampling

 In study-1 and 2, Blood samples (1 x 5 mL) were collected
at-0.00 hours (pre-dose) and at 0.08, 0.17, 0.25, 0.33, 0.42, 0.50,
0.75, 1.00, 1.50, 2.00, 3.00, 4.00, 6.00, 9.00, 12.00, 18.00, and
24.00 hours post dose

= In study-3, blood samples (1 x 6 mL) were collected at -0.00 hours
(pre-dose) and blood samples (1 x 5 mL) were collected at 0.017,
0.05, 0.08, 0.17, 0.25, 0.33, 0.42, 0.50, 0.75, 1.00, 1.50, 2.00, 3.00,
4.00, 6.00, 9.00, 12.00, 18.00 and 24.00 hours post dose

= Blood samples for ipratropium analysis were collected via an

dwelling catheter (intra-venous) with respect to start time of first
puff in vacutainers containing sodium heparin anticoagulant

= The blood sample tubes were centrifuged to separate plasma
and plasma samples were stored at —70°C or below until sample
analysis

Bioanalysis

= |pratropium plasma concentrations were determined using
validated LC-MS/MS method

Adverse Event Frequency Numbar of
e ey ((Percentage) Test product (T) |Reference product (R)
Ipratropium B0 mcg (with charcoal)
— S R T
Headache aaa% | melaed 1 B
Injury 333% | Not Related 2
Abdominal Pain 222% | Not Relatad 2 o
Nasopharymgitis 222% | Not Relatad 1 1
Pain 222% | Mot Related ° 2
Vomiting 111% | Not Related 1 o
Oropharyngeal pain 111% | Not Related 1 o
Musculoskeletal chest pain | 111% | Not Related 1 °
Wrist fracturs T11% | Not Relatad o 1
Comvutsion 111% | Not Related o 1
Syneope 111% | Not Related o
Renal colic 111% | Not Reiated 1 o
Pyrexia 111% | Not Related S 3
Ipratropium a0 meg (with spacer)
Fresia 3.13% | Not Retated 1
3.13% | Not Related 2 o
Diarhea 156% | Not Related 1 o
Oropharyngesl pain 156% | Not Related o 1
Cough 156% | NotRelated 1 )
Pain in extremity 156% | Notnelated o 1
Mucocutaneous rash 156% | Not Related o 1
Table 2
Phar ki ics and i

= In study-1, a total of 90 volunteers were recruited, but only 82
volunteers completed the study. 3 volunteers were discontinued
from the study in period-1 due to AE. 2 volunteers were dropouts.
The plasma samples of all 90 volunteers were analyzed for
ipratropium bromide. Leakage of drug was observed during dosing
for 4 volunteers. Therefore, data of 4 volunteers was not considered
for final pharmacokinetic and statistical analysis. Data of remaining
81 volunteers was considered for pharmacokinetic and statistical
analysis who had completed at least two treatment periods

= In study-2, a total of 24 volunteers were recruited, and all 24
volunteers completed the study. The plasma samples of all 24
volunteers were analyzed for ipratropium bromide. No leakage
of drug was observed during dosing for all 24 volunteers. Therefore,

brormide (with charcoal study-1; without charcoal study-2; and
with spacer study-3) are presented in Table 4

“twye/n
Paramaters ot Ret Intarval o

Inratropium 50 mcg with charcoal

Ll B m
6376 | 676 | 9551 | 91309991 100,00
i FEiaz | eros | 9403 Soazersy | 10000

Tpratropium 85 meg withaut charco

Cmlpaimid | L6 | @607 | 10293 | 933 13130 EER I T3]

AUC, (hepg/mi) | 32889 | diea7 | 10340 | 786 | snzs

ipratropium 40 meg with spacer

Coleaimy | wmas | 7aas | eaat e s5es | 3ies
AU, (hemgimi) | 35EE1 | 37000 | 8a7E 1669704 10600 | 1068

*(36) T/R is ratio of Test Geometric Mean / Ref Geometric Mean
- i iability for product

Table 4

Conclusion

* The 90% Cl of Ipratropium Bromide for C,,, and AUC,, were within
80.00-125.00% for all the three studies, suggesting the generic
formulation of Ipratropium Bromide HFA pMDI 20 pg/actuation was
lent with the i formulation of Atrovent CFC-free
40 pg (20 pg per actuation X 2 puffs) marketed by
Boehringeringelheim Limited, UK with and without charcoal
blockade; and with spacer device according to the European
Medicines Agency Guidelines on the Investigation of Bioequivalence
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