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Albert Einstein



�	�
�����
���	�����
� �� ����
	�	�	��
� 	����
 ���
 ��� !	
�



"���
����
� ��������	�
��	�
�����
������#���������

� "������
�	���	�� ���
�$��#���


� ��%�����	�����	�&

� �
������$����
����	�	�������	
�

� ��
���	���������
�	�����
��
�
���#
����$�
�	�
�����
������#������

� �������	����	����
������	�
�	�




�	�
�����
������#����������������
' ���	������	���	����� ��%�
� �
�	�
�����

Inhaler Cap
for protection
of the dose

Powder Whirl
Chamber
for dispersion of the 
dose by turbulence

Transparency
of device for 
visibility of the dose

Air intake
dimensioned for 
balanced inspiratory
resistance

Mouth piece
for protection of 
mouth & tongue
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Europe Austria, Belgium, Switzerland, Liechtenstein, Germany, Spain, 
France, Great Britain, Greece, Ireland, Italy, Luxembourg, 
Monaco, Holland, Portugal, Slovenia, Letland and Litauen, Turkey

Nordic Denmark, Norway, Sweden, Finland

East Europe Czech Rep., Hungary, Poland, Slovakia, 

Eurasia Russian Federation, Belarus, Azerbaijan, Kazakstan, Tajikistan, 
Turkmenistan,Kirgisistan, Armenia, Rep. of Moldova.
Ukraine

America USA, Canada, Mexico, Brazil

Far East China, Japan, South Korea, Singapore, Thailand, Vietnam

Australia
New Zealand
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Extrusion & 
Roll-forming

Injection
moulding

Powder
processing

Packing of
finished product

� Licensees are free to select 
suppliers or establish own 
manufacturing, filling and 
packing lines for DirectHaler™.

� Each DirectHaler™ consists of two 
PolyPropylene components. 
In all 0.6 grammes.

� The manufacturing technologies are 
known, high-speed and cost-effective.
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� Zambon Group SpA acquired in 2001 a world-
wide exclusive license on DirectHaler™
Pulmonary for respiratory diseases.

� Zambon Group is strategically focused on 
respiratory diseases.

� Zambon is developing corticosteroids and 
broncodilators in DirectHaler™ and will enter 
Phase III trials within 2003.

� Zambon is seeking partners for wider 
exploitation of the acquired respiratory rights. 

� Direct-Haler A/S holds all systemic pulmonary 
delivery rights. These are available for 
partnering/licensing.
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Important: All presented results are obtained with n on-optimized lactose-

based formulations of Salbutamol.
All testing has been done by Zambon Group or by ext ernal 
laboratories for Zambon Group.
Testing with MSLI and DUSA completed in compliance to Eur. Ph. 

Air-flow resistance At 4kPa pressure drop, the flow through 
DirectHaler™ Pulmonary is 65 l/min. 
Categorization: “Medium resistance”.

Emitted dose > 85% of metered dose

Retained dose in device <15% of metered dose

Fine particle fraction ~ 35% of Emitted dose 

Uniformity of Delivered Dose Relative Standard Deviation ~ 6% of 
Emitted Dose



Scope: Test of a non-optimised Salbutamol sulphate formulation
over a period of 3 months at different storage conditions. 
The DirectHaler™ were packed in aluminium foil bags.
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33,434,8
Fine Particle
Fraction (%)

54,156,7
Fine Particle Dose
(particle < 5 µm)  
(µg)

203,9216,8
Delivered Dose by
DUSA (µg)

30

(MONTHS)TIME30°C 70% RH

35,034,8
Fine Particle
Fraction (%)

62,756,7
Fine Particle
Dose (particle < 5 
µm)  (µg)

203,9216,8
Delivered Dose 
by DUSA (µg)

30

(MONTHS)TIME25°C 60% RH

Important: All presented results are obtained with n on-optimized lactose-
based formulations of Salbutamol.
All testing has been done by Zambon Group or by ext ernal 
laboratories for Zambon Group.
Testing with MSLI and DUSA completed in compliance to Eur. Ph. 
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Bending angle 90 ° What if bending angle 45 ° or 120°?

45° 120°

� The time required for an inhaled volume of 4L to pass through the 
DPI at 4 KPa of pressure drop across the device, was recorded. The 
corresponding flow rate through the device was calculated.

� The measurement of delivered dose from DirectHaler™ at different 
bending angles and from Diskhaler Ventodisk® (GSK) and 
Turbohaler® was investigated according to the Dose Uniformity Test 
as described in Eur. Ph.

� Not having an optimised formulation for the DirectHaler™, the same 
formulation of Diskhaler Ventodisk® (GSK) (Sultanol 200) was used.



78.9156.2 µg3,667Mean of 3 DH angles

63.4

65.4

79.0

82.8

74.8

% of metered 
dose

126.8 µg

141.8 µg

156.5 µg

164.0 µg

148.1 µg

Delivered dose

3.079Turbohaler®

2.4100Diskhaler Ventodisk®

3.568DirectHaler™ 120°

3.568DirectHaler™ 90°

3.765DirectHaler™ 45°

t4L (sec)PIFR (l/min)INHALER TYPE

� The wideness of the bending angle has no significant impact on the 
DirectHaler™ flow resistance.

� The wideness of the bending angle has no significant impact on the amount 
of the delivered dose.
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Important: All results obtained with non-optimized l actose-based 

formulations of Salbutamol.
All testing performed by Zambon Group or by externa l 
laboratories for Zambon Group.
Testing with DUSA compliant to Eur. Ph. 
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Patient group 15 patients with history of moderate persistent asthma have
been randomised and treated.
(mean age 32 years, 10 males, 5 females, 
mean FEV1% predicted 71.7, mean FEV1% Reversibility 21.2)

Primary variables Peak percent change in FEV1, within 2 hours post-dose.

Second. variables Time to a 15%  improvement in FEV1.
Duration of a 15% improvement in FEV1, peak percent change 
in FVC Area under the curve plus peak percent change in FVC 
and FEV1 curve for 2, 4 and 6 hours.
Changes in baseline heart rate, blood pressure, ECG (QT 
interval), serum potassium and glucose levels.

Study Design Phase I, randomized, variance balanced, crossover, 
evaluator-blind, single-center, single-dose, safety and efficacy 
study of aerosolised Salbutamol DirectHaler™ 1 and 2 doses, 
versus Salbutamol Ventodisk® (DiskHaler, GSK) 1 and 2 doses, 
and versus DirectHaler™ Placebo 2 doses with five treatment groups.
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� Statistical analysis showed that peak absolute changes and peak % 
changes in FEV1 were statistically higher after DH and Ventodisk
administration than after placebo.

� No statistical significant differences could be evidenced on the peak 
absolute change in FEV1 and on the peak % change in FEV1 between
DH and Ventodisk after 1 dose or 2 doses administration.

� A single inhaled administration of DH 1 or 2 doses was safe and well
tolerated. No Adverse Events occurred during the trial and no 
significant abnormalities were detected in vital signs, ECG, physical
examination or laboratory tests during the trial.
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Balance 
Inspiratory Resistance
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Air intake duct

PowderWhirl Chamber

Protect
Mouth/tongue

Mouthpiece 

Ease
Handling

Finger grip

Transparency

Secure
Medicine Dispersion

Cap 

Compact size 
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Before inhalation.
The prefilled
powder dose rests 
in the bottom of the 
corrugations. Ready 
for inhalation.

Inhalation start.
Corrugations make 
high turbulence. 
The powder is 
gradually lifted.

Inhalation peak.
The powder is 
forced up the 
corrugated wall -
for gradual slip into 
the airstream.

Inhalation complete.
Dose is delivered. 
The turbulent flow 
has completely 
emptied the device.



���

���%�
� �	��
��	�����	��	��
� ��
�
����	
� �	#�����
����� 	����
����#�
�

Reynolds number is an indicator of “turbulent flow”. Strong turbulence: Re � 2.300. 
For DirectHaler™ at 60 l/min : Re � 14.000
For DirectHaler™ at 30 l/min : Re � 7.000

�0���
'��������	��
�$��	��

The air intake is designed 
for generating and feeding 
in turbulent air to the Powder 
Whirl Chamber.
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The currogations are designed 
to generate turbulent whirls -
re-circulation zones contribute 
to powder dispersion.
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The turbulent airflow, forces 
the powder to climb up the 
inner walls. From here it is 
gradually released into the 
airstream.
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� The mouth piece is much longer 
and ”slimmer”

� The long mouth piece protects
the tongue

� The slim mouth piece is 
convenient (also for placing far 
into the mouth).

� Tongue lowers when the mouth
piece is inserted: More direct air 
passage into the lungs.

� Inner diameter is designed to 
maintain the turbulence until
”dose exit” from the device.
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Each DirectHaler™ dose… 
is pre-metered
is pre-filled & pre-loaded
has its own disposable device

No dose metering procedure
No priming procedure
No cleaning procedure
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USA 10     Opinion leading pulmonologists
20     Experienced respiratory GPs

Germany 2 x 5 Opinion leading pulmonologists
2 x 5 Experienced respiratory GPs

France 2 x 5 Opinion leading pulmonologists
2 x 5 Experienced respiratory GPs 

Italy 2 x 5 Opinion leading pulmonologists
2 x 5 Experienced respiratory GPs

Spain 2 x 5 Opinion leading pulmonologists
2 x 5 Experienced respiratory GPs
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� “It would increase compliance, ease of use and 
portability will help.”

� “It would be great for children and the elderly”.

� “It’s unique, and easy to use. No margin of error 
for dosage. Easy to carry. If a patient gets up in the 
morning and knows he will need four doses, he 
would just stick four of these in his pocket.”

� “It should help with compliance. It is easy to use.”

� “It would be easy to use, portable, lightweight, 
and I can’t imagine anything easier to use.”
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Quotations from the evaluation report :
� “The DirectHaler™ Pulmonary has a strong possibility of success in this 
market. All the physicians rated the product as a 4 or 5 on a scale to 5, of 
“likely to prescribe”.” 

� “The device was thought to be an appropriate device for virtually any 
inhaled product that could be put into an appropriate powder form.”

� “The device was seen as having considerable advantages over 
competitive devices because of its simplicity and ease of use.”

Note to the conclusion, made by the market research  company:
� “In the many years that we at Essex-Marketing have been testing new 
medical products, we have seldom seen such an enthusiastic reception 
for a new product”.
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� Compliance to best care.
� Ease-of-use.
� Security for right treatment.
� Cost of treatment.
� Convenience of treatment.
� Portability of device.
� Discretion in use.
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� Attention to patient needs.
� Compliance support.
� Access to best possible technology.
� Patient awareness and respect.
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� Patient compliance.
� Time for instruction.
� Cost of treatment.
� Hygienic
performance.
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� Patient compliance.
� Time for instruction.
� Easy check of 
patients understanding.
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� Patient compliance.
� Time for instruction.
� Easy check of 
understanding.
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� Patient compliance.
� Time for instruction.
� Easy check of understanding.
� Fast recall of procedure.
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� Therapeutic efficacy.
� Safety of treatment.
� Patient compliance.
� Cost of treatment.
� Meet future requirements.
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� Overall attractiveness of product.
� Uniqueness and novelty of product.
� Belief in the value of the product.
� Ease-of-communication of attributes.
� Benefit for health care stakeholders.
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� Controlled dose size and targeting.
� Secured dose storage conditions.
� Time for device preparation.
� Ease of sample dose filling for 
clinical trials.
� Ease of shipping for clinical trials.
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� Cost and complexity of 
manufacture.
� Flexibility in choice of suppliers.
� Technology access.
� Patent protection.
� Quality assurance of device parts 
and assembled device.
� Powder handling and filling.
� Location flexibility for 
manufacturing line.
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Patient Health
Authority

Patient
Association

Sales 
Representative

Clinical
Researcher/ 
Developer

Device 
Manufacturer

Pharmacy

Instruction
Nurse

Specialist/
Hospital

General 
Practitioner
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� Each inhalation dose has its own
DirectHaler™ Pulmonary device.

The ultimate ”building brick” for 
customized combination therapy.

� Two DirectHaler™ Pulmonary 
devices can be clicked together.

Constituting a new way to 
present combination dosing.

Drug 1 Drug 2 Novel combination
dose administration
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With the aim of combining:

� Local & systemic action

� Rapid onset of action & sustained release

Oral dose Pulmonary dose
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Open Cavity
before dose delivery

Sealed Cavity
during dose delivery

Open Cavity
after dose delivery
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Delivery method innovation + Device innovation

Advantages:

� Eliminating risk of 
pulmonary deposition.

� Eliminating risk of 
immediate swallowing.

� Minimizing taste 
disturbance.
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To Project Leader, Dr Teresa Pallotta and the develo pment 

team: Bloisi, Grassano, Castegini, Ursini, La Noce, at 
Zambon Group SpA.


