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The Ultimate Formulation Solution™

WWW.COVarisinc.com

Application: Dissolution / Micronization—
Groundbreaking Tool for Formulation of
Poorly Soluble Drugs

Before

« Crystalline API particle in water
- Average particle size > 200um

- Large pieces, dumping Covaris AFA Process Technology (bench-top system) + Tighter distribution

- Average particle size <10um
« Improved homogeneity

Flow Systems ~ SITUATION

While the number of poorly soluble APIs is rapidly increasing the current formulation technologies

« Improves quality of DMPK constrain and limit appropriate preclinical evaluation studies. New drugs face multiple challenges in
Pharmacokinetic studies formulation development:

Enh bi iabilit - Solubilization adjuncts impair rapid pharmacologic assessment.
= £nhances bio-avallanili
y - Dissolution procedures are generally complex, difficult to control, time consuming....and ultimately very costly.

+ Dramatic reduction in APl degradation  CURRENT TECHNOLOGY LIMITS

- Standardizes repeatable protocols Fundamental Limits/Constraints

. Improves process efficiency Solvents Risk of contamination
Surfactants / detergents Risk of added toxicity
Stirring / agitation Adds heat and degrades API
Operator error / high subjective content Non-repeatable and inconsistent dosing
Uncontrolled shear stresses Super saturation / crash / inconsistent dosage
Heat Molecular modification and damage

COVARIS SOLUTION

CEL.

= Rapid « Reduces or eliminates additives, simplifies formulations (little or no surfactants)

Contact Information

Tel: +1 781-932-3959 m Reproducible

Fax: +1781-932-8705

Email: info@covarisinc.com

Web: www.covarisinc.com = Scalable « Scales from small scale bench-top screening through dlinical studies (microliters to
1,000+ liters)

« Standardized application of industry-proven AFA technology
« Eliminates subjective operator influence / automated processing

USA Headquarters

Covaris, Inc. H |sothermal « Eliminates molecular damage by maintaining isothermal sample temperatures
14 Gill Street, Unit H

Woburn, Massachusetts 01801-1721
USA H (losed non-contact « Minimizes impurities or risk of contamination with disposable wetted surfaces

CV.FLOW3.11.A



Scalable...
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WWW.Covarisinc.com

Industry-proven Covaris AFA™ (Adaptive Focused Acoustic) dissolution/micronization
technology is now available for high volume processing with Covaris Flow Systems

IMPROVED PARTICLE SIZE REDUCTION—efficient, tunable particle size reduction to 100nm.

Indomethacin (water, no surfactants) 250 ml Quercetin (water, no surfactants)
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IMPROVED SOLUBILITY PERFORMANCE—Covaris AFA dramatically reduces processing time
requirements from 2 days to less than 3 minutes, AND improves purity by up to 15X over current methods.

oo Covaris [ECEGM Covaris® | Covaris Ti;::ln:“ [::;l:;: [ijg::: Covaris%
D Poorly Soluble Medias Tage Tut;all oVl Improve- | API - i Bigiadé Purity
Solubility BREEM ment Conc. [rees o i Improvement
A |Cavitron, PEG300, Water, API 10+ 0.852 02 0.456 3.0 349 88%
B |Cavitron, Propylene Glycol, Water, API 10+ 17 114 L5 0.73% 02 | 0407 130 | %6 274%
C |Cavitron, Glycerin, Water, API 10+ 20 137 18 0.916 02 0.456 80 32 415%
D |Cavitron, Sorbitol, Water, API 10+ 25 | 14 23 | w00 | o2 [ o8 || 70 | 312 EEA
E [Cavitron, Water, PVP K25/30, API 10+ 29 234 27 17 0.1 0.575 5.0 4.6 4952%
F |Cavitron, Water, API 10+ 29 152 28 105 0.2 0.474 6.0 3L1 518%
G |Cavitron, EtOH, 50mM pH7 Citrate Buffer, API 10+ 10.5 9.81 98 3% 0.6 5.85 6.0 596 993%
H |Cavitron, PEG300, 50mM pH7 Citrate Buffer, API 10+ 10.4 953 98 38 06 573 6.0 60.1 1002%
| |Cavitron, Propylene Glycol, S0mM pH7 Citrate Buffer, API 10+ 10.1 951 93 378 05 573 50 60.3 1206%
| |Cavitron, Glycerin, S0mM pH7 Citrate Buffer, API 10+ 10.1 9.55 98 n 05 5.84 50 612 1224%
K |Cavitron, Sorbitol, S0mM pH7 Citrate Buffer, API 10+ 11 105 106 411 05 6.37 40 60.8 15200%
L |cavitron, SmM pH7 Gtrate Buffer, PVP K29/30, AP! 10+ 9 | 9% 92 | 388 | o4 | 557 || 40 | s02 EES]
M [Cavitron, S0mM pH7 Citrate Buffer, API 15+ 148 144 140 5.67 08 87 50 60,5 1210%

. is AFA
Contact Information Current Technology Covaris

Carl Beckett Time Rec.]mred 2 Days 160 Seconds Breakthrouah
% Impurity > 60% \ 4-13 % 7 |
+1 781-932-3959 ext. 231

Email: cbeckett@covarisinc.com
Web: www.covarisinc.com
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