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Acute Agitation



Acute Agitation is a Psychiatric Disorder

Acute Agitation

• Acute Agitation has multiple and varied definitions1 
DSM-IV defines psychomotor agitation as excessive motor activity associated with a feeling of 
inner tension2

• Common component of psychiatric disorders such as bipolar disorder and 
schizophrenia1 

Bipolar disorder
• Agitation is a DSM-IV diagnostic criterion
• Frequently observed in manic states

Schizophrenia
• Associated with increased risk of aggression
• Aggression is more common in male patients, those with disorganized schizophrenia subtype, 

and those with psychosis including delusions and disorganized thinking

1.  Sachs GS. J Clin Psychiatry. 2006;67(suppl 10):5-12. 
2.  American Psychiatric Association. DSM-IV-TR. Arlington, VA: APA; 2000.



Patients with Acute Agitation Experience Increasing Intensity

1. Battaglia J. Drugs. 2005;65:1207-1222.  Rossi J, Swan MC. Emerg Med Clin N Am. 2010;28:235-256.



Approved products are for in-patient setting



In-Depth Interviews with Top Acute Agitation KOL’s 



Quantitative Market Research Validates KOL View

Overall conclusion: market research indicates a 
very significant opportunity



505(b)(2)



What do we have to do for a 505(b)(2) filing? 

Adasuve

A BE analysis requires two parameters – 
typically Cmax and AUC



Bridging study in the SBA provides an opening 

Adasuve



Spray Dried 
Formulations



Spray Dried Formulations

Loxapine Succinate alone



Spray Dried Formulations

Loxapine Succinate / HPMC / Mannitol 



Spray Dried Formulations

Loxapine Succinate / HPMC / Mannitol / CaCl2 



Spray Dried Formulations

Loxapine Succinate / HPMC / Mannitol 



PK Data – 
Cynomolgus 
Monkeys



Synthesizing a comparator for our animal studies

• 35% Propylene Glycol was selected based on review of several products for intravenous administration: 
• Ativan Injection (lorazepam injection, USP) - (40% propylene glycol, 9% ethylene glycol), 
• Zemplar (paricalcitol) injection (30%, propylene glycol, 20% alcohol), 
• Amidate (etomidate) injection, USP (35% propylene glycol)

• Formulated at 3 mg / ml for either oral or IV administration
• Solution stability and resuspension homogeneity - acceptable

• Filter qualification study - acceptable

IV and Oral comparators



Formulations were tested in NHPs

Bioanalytical Method / Dosing NHPs

Formulation Route Animals

35% Propylene Glycol Oral 4 NHP 
males

35% Propylene Glycol IV 4 NHP 
males

Loxapine Alone Nasal 4 NHP 
males

Loxapine / HPMC / 
Mannitol

Nasal 4 NHP 
males

Loxapine / HPMC / 
Mannitol / CaCl2

Nasal 4 NHP 
males



PK Data in Cynomolgus Monkeys

IV versus Oral

0.00

50.00

100.00

150.00

200.00

250.00

300.00

350.00

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5

Lo
xa

pi
ne

, n
g/

m
L

Time  (hrs)

Loxapine, IV vs. Oral

Oral IV

Very poor oral absorption



PK Data in Cynomolgus Monkeys

IV versus Spray Dried Loxapine Alone
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55% AUC2hr compared to IV



HPMC increases the bioavailability of loxapine spray dried powder

IV versus Spray Dried Loxapine / HPMC / Mannitol

77% AUC2hr compared to IV
• Matches IV after 30 minutes
• IV in NHP – wider peak than Adasuve 

in humans
• See next slide
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Adasuve 

How well does the NHP IV model the Adasuve in Humans?

Adasuve results in a much sharper peak 
in humans than IV does in NHPs
• Could mean the Lox/HPMC/Man 

formulation would be even closer to 
Adasuve in humans



HPMC increases the bioavailability of loxapine spray dried powder

IV versus Spray Dried Loxapine / HPMC / Mannitol / CaCl2

58% AUC2hr compared to IV
• Better dissolution
• Lower bioavailability0.00
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Next Steps



Adjust the dose to match Adasuve

Human PK study

• Ideally, 3-way cross over:
• Adasuve (10 mg), 
• Loxapine nasal powder (10 mg) 
• Loxapine nasal powder (15 mg)

• Measure AUC2hr, AUCinf
• Interpolate to determine bioequivalent dose

• Conduct full BE study
• CMC and toxicology data available



Confidential & Proprietary

ALL TITLE, OWNERSHIP RIGHTS AND INTELLECTUAL PROPERTY RIGHTS 
IN RELATION TO THIS DOCUMENT REMAIN THE PROPERTY OF 
APTARGROUP, INC., AND/OR ITS DIRECT OR INDIRECT SUBSIDIARIES. 
Any use of the content outside the narrow limits set by the intellectual 
property law is illegal and liable to prosecution if the author's 
permission has not been sought. This applies in particular for 
reproducing, translating, microfilming, storing and processing the 
contents in electronic systems. In addition, this document and any 
printed materials resulting from this document are confidential and 
should not be shared with third parties without Aptar’s prior written 
consent.




	Aptar Pharma
	Acute Agitation�
	Acute Agitation is a Psychiatric Disorder
	Patients with Acute Agitation Experience Increasing Intensity
	Approved products are for in-patient setting
	In-Depth Interviews with Top Acute Agitation KOL’s 
	Quantitative Market Research Validates KOL View
	505(b)(2)�
	What do we have to do for a 505(b)(2) filing? 
	Bridging study in the SBA provides an opening 
	Spray Dried Formulations�
	Spray Dried Formulations
	Spray Dried Formulations
	Spray Dried Formulations
	Spray Dried Formulations
	PK Data – Cynomolgus Monkeys�
	Synthesizing a comparator for our animal studies
	Formulations were tested in NHPs
	PK Data in Cynomolgus Monkeys
	PK Data in Cynomolgus Monkeys
	HPMC increases the bioavailability of loxapine spray dried powder
	Adasuve 
	HPMC increases the bioavailability of loxapine spray dried powder
	Next Steps�
	Adjust the dose to match Adasuve
	ALL TITLE, OWNERSHIP RIGHTS AND INTELLECTUAL PROPERTY RIGHTS IN RELATION TO THIS DOCUMENT REMAIN THE PROPERTY OF APTARGROUP, INC., AND/OR ITS DIRECT OR INDIRECT SUBSIDIARIES. �Any use of the content outside the narrow limits set by the intellectual property law is illegal and liable to prosecution if the author's permission has not been sought. This applies in particular for reproducing, translating, microfilming, storing and processing the contents in electronic systems. In addition, this document and any printed materials resulting from this document are confidential and should not be shared with third parties without Aptar’s prior written consent.
	Slide Number 27

