PRODUCT OVERVIEW: Avicel® PH-101

Avicel® PH-101microcrystalline cellulose NF, Ph. Eur., JP

Product Specifications:

Chemical and Physical:

Loss on Drying

Loose Bulk Density
Identification A

Degree of Polymerization
pH

Conductivity

Residue on Ignition

Water Soluble Substances
Water Soluble Substances
Ether Soluble Substances
Heavy Metals

Solubility in Copper Tetrammine Hydroxide
Identification 2(JP)

Microbiological:

Total Aerobic Microbial Count
Total Yeast and Mold Count
Pseudomonas aeruginosa
Escherichia coli
Staphylococcus aureus
Salmonella species

Coliform species

Additional Specifications

Particle Size Distribution

Particle Size (Air Jet):
wt. % + 60 mesh (250 microns)
wt. % + 200 mesh (75 microns)

3.0 -5.0 %*
0.26 - 0.31 g/cc
Pass

NMT 350 units
5.5-7.0%

NMT 75 uS/cm
NMT 0.05 %
NMT 12.5 mg/5g
NMT 0.25 %
NMT 5.0 mg/10g
NMT 0.001 %
Soluble

Pass

NMT 100 cfu/g*

NMT 20 cfu/g*

Absent in a 10g sample
Absent in a 10g sample
Absent in a 10g sample
Absent in a 10g sample
Absent in a 10g sample

D10 D50 D90
14-30  40-75 77-156
NMT 1.0

NMT 30

This product meets the requirements for Residual Solvents in the United States Pharmacopeia <467> and
complies with the ICH Guide Q3C for Residual Solvents.

*More restrictive than compendium
NLT = Not Less Than
NMT = Not More Than
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Product Shelf-life / Re-evaluation Date

Store at ambient conditions. Keep containers sealed; material is very hygroscopic. Four (4) years from date of
manufacture, if storage conditions stated above are observed. DuPont recommends that after the above
re-evaluation date, the customer perform the loss on drying test.

Safety Data Sheets (SDS) available on request.

Patents

DuPont or its affiliates is owner and/or licensee of several patents related to its products. The products,
processes and uses of such products referred to in this document may be covered by one or more patents or
pending applications in the United States and/or other countries. DuPont does not warrant against any
infringement claim arising from the sale and/or use of any DuPont product in combination with other materials;
the use of any DuPont product in the operation of any process; any DuPont product manufactured to a
customer's designs or specifications; or any DuPont product manufactured by any process requested by a
purchaser.

Product Suitability

The information contained in this document (as well as any advice or assistance) is provided by DuPont only
as a courtesy and is intended to be general in nature. Any uses suggested by DuPont are presented only to
assist our customers in exploring possible applications. DuPont make no warranty, express or implied, as to its
accuracy or completeness, or the results to be obtained from such information, advice or assistance. Each
customer is solely responsible for determining whether the DuPont products are suitable for such customer's
intended use, and for obtaining any necessary governmental registrations and approvals for such customer's
production, marketing, sale, use and/or transportation of finished goods using or incorporating the DuPont
products.

Copyright © 2018 DuPont or its affiliates. All Rights Reserved. The DuPont Oval Logo, DuPont™, Danisco®
and all products denoted with ® or ™ are registered trademarks or trademarks of E.I. du Pont de Nemours and
Company or its affiliated companies.
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Avicel®

The renowned binder for tablets

Avicel® microcrystalline cellulose (MCC) is a purified, partially depolymerized alphacellulose excipient made by acid hydrolysis of specialty
wood pulp.

For nearly 60 years, Avicel® has exceeded the performance of common pill binders by pushing the boundaries of science in tablet binding,
leading to a premier product supported by true experts in the field. Today, Avicel® is produced in state of the art, GMP qualified facilities
located in the US and Europe with rigid quality control and robust, flexible supply chains.

Muttipte Tunctienatities in ene preduct

Avicel® PH MCC is most often used in tableting as a compression aid, flow aid, and filler for directly compressed tablets. Avicel® PH is an
ideal wet granulation binder which rapidly produces robust granules that remain stable in high shear environments, enabling broad
processing windows and maximizing batch to batch reproducibility.

With the development of differentiated grades, Avicel® PH remains an indispensable pharmaceutical formulation tool, with versatile
functionality:

= |mproved powder flow

= Broad wet granulation processing windows
= Optimum granule properties

= |deal tablet compactibility

= Uniform tablet content

= |ncreased batch size

= Reduced moisture related APl degradation

Contact us about anything related to our company or services.
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Product Recommendations*

Available Grades Particle Size, ym Differentiating Features

Avicel® PHAO 3.0to5.0

- Premier Binder
Avicel® PH-102 100 3.01t05.0
Avicel® PHA105 20 MMT 5.0 Superior Compactibility
Avicel® PH102 S5CG 150 3.0to5.0 .

- Superior Flow
Avicel® PH-200 180 20t05.0
Avicel® PH-301 50 3.0to5.0 . .

- High Density
Avicel® PH-302 100 3.0to5.0
Avicel® PH-103 50 MMT 3
Avicel® PH-113 50 MMT 2 .

- Low Moisture
Avicel® PH-112 100 MMT 1.5
Avicel® PH-200 LM 180 MNMT 1.5

*Examplas only and not represantative of a complete list of recommended products or banefits.

Key Applications

= Direct Compression Tableting
= Granulation

= Extrusion and Spheronization

The application possibilities are endless. We want to help you be successful in whatever application you are considering, so please contact us
if you need more assistance. Our experts are eager to tackle your challenges.

Did you know that with the development of differentiated grades, Avicel® remains an indispensable formulation tool, boosting productivity
and meeting tough formulation challenges. This short video summarizes the value proposition of our Avicel® - A versatile excipient
addressing your critical formulation needs.
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We Are Social

Connect with us for more insights

FollowUs: [} » © G

To read more about the product, download

Avicel® Product Selection Guide

Other Brands
Ac-Di-Sol®
Co-Processed Avicel®
METHOCEL™
POLYOX™

Contact us about anything related to our company or services.
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Information Services Safety and
Stewardship
Disclaimer Pharma Portal

Nutrition & Biosciences Product Safety and
Privacy Policy. Download Center Stewardship

IFF cares about your privacy. Your personal information

(name, email, phone number and other contact data) will be

stored in systems primarily hosted in the United States. This ali

. . Y . P Y . - Careers Guidelines

information will be used by IFF, its affiliates, partners, and

selected service providers in other countries to provide you

with the product or service information requested. To learn

Site Map Ingredient Finder

Enzyme Safe Handling

Control Reports

more, please visit our . IFF.com

Follow Us

Mo

Contact us about anything related to our company or services. Contact Us
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Pharma Solutions

Avicel® Selection Guide

A versatile excipient addressing your critical formulation needs.
Functionalities tailored to requirements of dosage form, formulation and technology

Nominal
Particle Size

PH-200 PH-200 LM
5 3
PH-102 SCG o
TR
[}]
(7]
©
[EYI sMCC90 WHFES102 PH-112 g
£
PH-101 SMCC50 DG PH-103 PH-113
N
7
oo Decreasing
~ N
& Moisture Content
K\

Increased stability of moisture sensitive drugs

Bulk Density,
Un-tapped NMT - Not More Than

Co-processed Avicel®

MCC + SiO,

Avicel® MCC MCC + DCP
Direct Compression MCC + Mannitol

- Wet Granulation MCC + Guar Gum
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Avicel®

Product Guide
Tablets

e Capsules (fillers)

Forms Chewables
Suspensions
Continuous mfg.

By Direct compression

Technology  Rojier compaction
Wet granulation
Compactibility
API content
uniformity

By Lubrication

Formulation tolsrance

Challenge Flowability
F'_roductivityl batch
size

Moisture sensitivity

PH-
101

Market Trends and Needs

- Use of direct compression, high-speed tabletting machines
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Avicel® MCC Avicel® Co-processed MCC

- Implementation of continuous manufacturing

- Need for safe and reliable drug performance

- Formulation flexibility e.g. immediate, controlled, delayed release

- Increasing demand on excipient’s functionality

- Reliable and simplified supply chain set ups

- Particle engineering and co-processing are attractive tools to meet market needs

With the development of differentiated grades, Avicel® remains an indispensable formulation tool, boosting
productivity and meeting tough formulation challenges. Contact DuPont for assistance with choosing the optimal
Avicel® grade or for help with your tableting formulation issues.

«DUPONT

Nutrition & Biosciences

www.pharma.dupont.com

www.dupontnutritionandbiosciences.com

The information contained herein is based on data known to DuPont or its affiliates at the time of preparation of the information and believed by them to be reliable.

This is business-to-business information intended for food, beverage and supplement producers, and is not intended for the final consumer of a finished food, beverage or
supplement product. The information is provided “as is” and its use is at the recipient’s sole discretion and risk. It is the recipient’s sole responsibility to determine the
suitability and legality of its proposed use of DuPont products for its specific purposes. Information and statements herein shall not be construed as licenses to practice,

or recommendations to infringe, any patents or other intellec uial property rights of DuPont or others.

DUPONT HEREBY EXPRESSLY DISCLAIMS (1) ANY AND ALL LIABILITY IN CONNECTION WITH SUCH INFORMATION, INCLUDING, BUT NOT LIMITED TO, ANY
LIABILITY RELATING TO THE ACCURACY, COMPLETENESS, OR USEFULNESS OF SUCH INFORMATION, AND (1) ANY AND ALL REPRESENTATIONS OR
WARRANTIES, EXPRESS OR IMPLIED, WITH RESPECT TO SUCH INFORMATION, OR ANY PART THEREOF, INCLUDING ALL REPRESENTATIONS AND
WARRANTIES OF TITLE, NONINFRINGEMENT OF COPYRIGHT OR PATENT RIGHTS OF OTHERS, MERCHANTABILITY, FITNESS OR SUITABILITY FOR ANY
PURPOSE, AND WARRANTIES ARISING BY LAW, STATUTE, USAGE OF TRADE OR COURSE OF DEALING.

DuPont™, the DuPont Oval Logo, and all trademarks and service marks denoted with ™, or ® are owned by affiliates of DuPont de Nemours, Inc.
unless otherwise noted. © 2020 DuPont.
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