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About Aptar CSP Technologies Aptar 4

CSP Technologies

Joined AptarGroup in August 2018

Premier active material science solutions
expert delivering innovative, highly-engineered,
active packaging solutions

Headquarters Auburn, Alabama, USA, with
+500 dedicated employees in 4 countries

+1.2 billion components manufactured annually,

4 manufacturing locations worldwide (US, France
& China)

* +500 worldwide patents

* ISO-9001, 1ISO-13485 and ISO-14001 certified
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Platform Technology Serving Broad Therapeutic Areas Aptar :

CSP Technologies

Dermal Drug Drug Delivery Medical Device &

Oral Solid Dose Delivery Systems Diagnostics Probiotics Implants

Blood Glucose

Immunodeficiency Hormone Patch/ Inhalation/ Nasal : Dietary Implant
. : Testing/COVID :
Treatment MAP Device Drug Delivery Testing Supplement Neurostimulator
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Aptar 4

CSP Technologies

3-Phase Activ-Polymer™ Technology
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3-Phase Activ-Polymer™ Material = Platform Material Aptar 4

CSP Technologies

Material Science: Adding Chemistry to Polymers

3-Phase Polymers

1. Maijority Polymer: Base structure component

Base Channeling Active
Polymer Agent Particle
2. Particle: Adsorbing/absorbing — active component |
{[ . i E i.'— E Extruder

=S

3. Minority Polymer/Channeling Agent: Immiscible in
majority polymer
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Material Science: Adding Chemistry to Polymers Aptar B

CSP Technologies

3-Phase Activ-Polymer™ Material

CSP Activ-Polymer™ Technology
» Channels created within a polymer allow movement of gases

» “Active” particles are added to the polymer to: .

o Adsorb or Absorb (moisture, gases, reactive impurities,
odors, formaldehyde and other volatiles)

o Release (aromas, biocides, nutrients, carbon dioxide) s

Polymer

» Gas diffusion controlled through channel composition g i

Component Agent

» Allow high load of active compound in limited headspace
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Active Packaging — Putting Chemistry into Polymers Aptar -

CSP Technologies

3-Phase Activ-Polymer™ Material

Allows control of kinetics based upon formulation:
» Uptake rate can be increased or decreased
» Absorption capacity can be increased or decreased

» Buffered RH solutions for products susceptible to over-drying

Moisture Adsorption Kinetics Oxygen “Pull-Down” Performance
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Buffered RH Solutions for Products Susceptible to Over-Drying Aptar £

CSP Technologies

RH inside inhaler using a custom Aptar CSP 3-Phase Activ-Polymer™ component throughout storage and
use life of device

RH inside inhaler device in %

RH 80%

I 3

RHmax (- -

RH Min oo oo

A J

time

Production Shelf life Use life
Few hours 2 years 3 months
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Active Packaging — Putting Chemistry into Polymers Aptar g

CSP Technologies

Tightly Sealed Environment

Tightly closed and sealed environment

Utilizing 3-Phase Activ-Polymer™ technology requires
a tightly sealed environment 7

Adsorb or Release gas or moisture in
* Chemistry required determined product or headspace

« Gas or moisture transmission rates reviewed

* Focus on seals associated with package

Residual moisture or gas

« Amount of 3-phase material required depends on Cusiomer's Product
how tight of an environment it will be placed in

¢
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Tightly Sealed Total System x ._rr:br‘ ___
Environment Solution g -
Polymer Sl \\

(Package)

'y
Active Channeling
Component Agent
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Active Material Science Platform Technology Aptar

CSP Technologies

Ability to incorporate single or multiple chemistries into a polymer solution that retains the performance of the
chemistries while maintaining the physical properties of the polymer

Incorporate Desired Chemistry Commercial Applications

Moisture Control 0 _ Injection molding

Aptar CSP 3-Phase
Activ-Polymer™

Scavenging - Oxygen, COZ’ @ PlatformTechnology ~ Thermoforming

Ethylene, Formaldehyde

Extrusion Film

Antimicrobial @ —» E:

Base

Polymer r
Emitters Active Chgggﬁhng
Component
Odor Removers 0 -®: Hot melt*

*Applications in development
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Microneedle and Transdermal Applications
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Microneedle and Transdermal Applications Aptar 4

CSP Technologies

Microneedle/Micro-Array Patches Transdermal Patches
» Protection vs moisture * Protection vs moisture
» Protection vs oxygen » Protection vs oxygen (reducing the need

for N, flush or antioxidant compound)

Combo
« Dual protection vs moisture and oxygen

Control of Relative Humidity within the headspace

Sterilization of devices via biocide degassing [
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Xcelerate Development Services for Transdermal Applications Aptar 4

5P Technologies

Complete Solution Service, from Stability Challenge to Product Launch

Stability
Stucdies &

Feasibility

Extractables &
Finished Product

Design/Tooling

Commercial & Market Launch
Assessment & Solution Design

Validation/ Validation & Regulatory & Post-
Compatibility & Development Characterization Speciication Human Factor/ Submission Commercialization
Studies Testing User Studies Readiness Support
Development

S > > > ) &

Xcelerate Development Services awards:

Pharma Manufacturing magazine 2019 All-Star Innovator Award

Medicine Maker magazine 2019 Innovation Award
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C5P Technologies

Case Study
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Case Study Introduction Aptar £

CSP Technologies

CHALLENGE SOLUTION
 If the RH is too high, Micro-Array shape » Protection of a Micro-Array Patch
could be affected within a buffered Relative Humidy

 |If the RH is too low, Micro-Array may
become brittle
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Case Study User Requirements Aptar -

CSP Technologies

Sponsor Product: Micro-Array Patch (MAP) for Transdermal Drug Delivery Systems

» Moisture protection for target shelf life Additional items:

(24 months at 25°C /60% RH) : e :
 All concepts will be bi-injection design

« Mechanical protection during transport with Activ-Polymer™

and use _ ,
» Color options available

» Functional performance with applicator

device » Surface finish options available for

improved grip
* Clean room and automated equipment
compatible; particulate level and
particulate generation control

* Interior features will be designed for
compatibility with activation device
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Co-Development Process for MAP Protective System

)

PHASE I

Steps in the Process with Established Milestones and Deliverables to Sponsor
IASE| PHASEN

/ PHASE |
STAGE 2

System
Development

Demo samples

Characterization and
MAP performance study

Mechanical performance

and testing

* Product and package
design freeze &
verification

Moisture specification

determination

RH characterization and
MAP performance .
Moisture budget creation

* Proxy study

A

Glihicad

PHASE |
STAGE 2

P3g<NEA Submission
Sppsd cipSn€@ommercial

t asxh@tabiity
Stoelyi fRralloct
Planning
* Rloisitypespedifecatioav » Prechactemphedds: 4 cav
. 9PsHRARanual - (Ctinsaalerfzatiooisinde
* Bddamblgcterization and PR adinigrpraces study
. MobRFIBMANEon MealitgrsipsiarefBM-00¢
MulshdedbudljEdtoyeation m:t%%t(j:n
fg‘éguvactt ) 48331365ns &
com I| 8 “Satements

* BiMRydssitgant product
 Lab scale for moisture
pre-loading process

* Environmental controls

verifi
. CapaC|ty plan
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STAGE 5 STAGE 6

Commercial Post Market
Production Surveillance

* Risk evaluation and
mitigation strategy (when

* Production tool and
process
« Industrial moisture required)
* Investigation
management

» Change control
management (internal

maintenance)

» Perform data trending for
Critical Quality Attributes
(CQA) - to be negotiated

with the sponsor
Annual product review

(APR)

pre-loading process

Quality and supply

agreement
» Validation master plan

* Process FMEA
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CSP Technologies

Stage 1: RH Assessment &
Specification Development
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Draft Requirements / Specifications Aptar :

CSP Technologies

To Define Primary Functions and Secondary Functions

User
MAP Patch Sealing Activ-Polymer™ Solution
o« . e Material MVTR* ____  « Formulation
Secondary Packaging Surfaces” « Weight
o *Ingress ) )
* Moisture Pre-loading
Transport Testing \ Plastic I\/Iaferial* - Format of Activ-Polymer™
PRIMARY Thickness (molded component, bi-injection,
MVTR *Ingress film, etc.)

Storage Conditions and Time @ PACKAGING
e Volume Head

Space ‘

Process Assembly Line

And Controls ° . RH 3D design
Shelf Life _— Draft Drawing
Sterilization : Process Time
Particles
Level
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Stage 1: RH Assessment & Specification Development Aptar 4

CSP Technologies

Specification

* Meeting and/or teleconference with partners to determine
functionality of product

Deliverables

 Recommendation based on Proxy Study
o Defined RH range for MAP at specific conditions

« Establish product requirement list including:

o Specification of each component of the primary packaging:
desiccant, molded parts and potential adhesive

o Description of process (conditions, requirements)
o Conditions of packaging, storage and use

o Specification of tertiary packaging of each component and
final product
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Proxy Study: 24 ml Vial and Activ-Polymer™ Aptar £

CSP Technologies

“Proxy vial” is an existing container: Use a foil sealed on the top (cap will be removed)

Data logger

e 24ml Vial « Add Activ-Polymer™ piece with requested weight
* Ingress 50 pg/day with « Fill with beads or a spacer made of PP (same material
aluminum foil seal (TBC) as vial) to achieve air volume of 3ml
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Proxy Vial: 24ml with Components

With space for sponsor Micro-Array Patch

Aluminum foil

Activ-Polymer™ puck
0,64g M-XXXX

Data logger

Space for MAP
diameter 16mm

Spacer made of
metal or PP

24ml vial

Aptar 4

CSP Technologies

Micro-Array:
» Diameter: approx. 10mm
* Height: approx. Tmm

With components, headspace is
1,45cm?3
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Stage 1: RH Assessment & Specification Development Aptar —

CSP Technologies

Key Components:

* Proxy Study: 24ml vials, Activ-Polymer™ puck and data logger

 Foil sealing to close Proxy Vial

o Variable headspace and RH levels Foil lid

o Testing without MAP

Activ-Polymer™ puck

Deliverables to sponsor: Data logger
Space for MAP
» Design proxy product and raw material recommendation (3D model) Spacer
» Production of components (vial, puck and spacer) for proxy study
* RH characterization in proxy product at 3 different external conditions
and 3 different durations.
24ml vial

Moisture Budget Assessment based on study results.

Supply same proxy product to sponsor for MAP performance and
moisture specification determination for primary package
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Stage 1: RH Assessment & Specification Development Aptar g

CSP Technologies

PREDICTED W1AL PERFORMANCE g g q
Produced on 12/03/2009 oy [ Moisture Ingress for 3 Validation Lots (5.0)
assumplions and notes Updsted on EVE
Custamer Name 9 usL
Fmdurtne?cliptiur' Frowy product Pro Data T Overall
& sersars izl = E Input LSL - | — — — Within
¢ ot apenines @ c3p ] Calculsted resut Eagflgﬂ ;390 | Overall Capability
¢ of apenings @ Customer 1 Sample Mean 519,908 o | 53[ =
C i 4 - Sample N 624 -
g: ::::: :':im"?r z: = Instructions: StDev(Overall) 70.9214 PPU  3.62
i _ 1. Choose calculation StDev{Within) 6297 | Ppk  3.62
Flug Inner Dl:’ne‘.:r["l:r:‘.ur'u:mvalsemrcq 0 mm result in gray box | Cpm =
Flug Height [for standard visis enter 0} 0 mm Potential (Within) Capability
) e C *
Via _'m'“’ \:Dume 5,044 em 2. Adjust inputs to change | CIgL =
Diesiccant Weight O.Ed = | CPU 3285
Minimum Malecular Sieve Losding 0% | Cpk  2.85
Uisabile Desiccant Capacity to maintain 13% RH 0 % Ealesdnte AEL |
Minimum Capacity 7 me - ———
Ingress USL @ 30°C TR A 100 ||.|5|'nn:|'|- |
22 °C/ BC% RH 58 [p=day) |
23 °C / 60% RH &1 [p=/day|
S0 C/ 3% 57 | day) 420 560 Fi 840 980 1120 1260 1400
e |
Iaximu Ingress st Different Conditions i: ::ﬁ ;:::: :: :ﬂ:::: bt
erformance
EESEETT o0 m.u“.l:-, —— Observed Expected Overall Expected Within
- L - - - -
20 °C / 80% RH 407 [peldayh PPM =~ USL 000 000 0.00
40 %€/ 3% RH 168 [ug/day} PPM Total 000 0.00 0.00
Tempersture ano|  Mass of Wader Vapes Maximum ingress
Hl.miuit:.' |'5,l’|:rnl| |:p.5,"duﬂ Fail Bae [\-’,I'N:|
[SXXTY 1||racturin5 cangitions 2% °C | 60% AM| 000001387 [} [
C5F Storage Conditions 23°C [/ 60% RH| 000001357 B ¥
Customer Storape Congitions 23 *¢C / 60% Am| C,00001357 B ¥ "
Customer Manufscturing congitions 23 %C [ 60% A 0,00001357 Bl . Maisture I“QNH
sheif conditians 30*C { 72% A 0,00002284 100 n (J0CiB0%Y RH)
Ingress = T80 MiCragrams per day
|. Calculstions l‘:’.i"”“‘_" -.:1 = S IR TR ave BT priad
1 “Vigld 0.4 me achan pas i
2 C 3P Manufacturing LIfs Opaning W00 L
hiess water vapar, in vial afber open &2 g E’
Humber of openings i E 25000 \ ey
C5P Manutacturing Life Opening load 0042 mg 2 ¢
3 Starage @ C5P E w060
Maximum Numbar af Years of Slarage 1 yEars E
Forage @ C5P lgad .4 mE 5
4 storage @ Customer 15000
s Murribar of Years of Skarage 1 pmars E
Stoage @ Customer (cad 0.4 me 10000
& Cuntamer Manufacturing Life Opaning !
Mnis wiker vapar, in vl after apen a2 g 5000 4
HuFBSF &4 BEERINES 1 i
. a0 g o A . . P R
™
\J (L ]
8,09 mg L L. S P\ .-E? .;-L ,§§5 .ﬁ' 5_‘5’ ;gf' ;;5" b@ .:Hﬁ
T C,088 mE
2.1 Hidars
L}

Sample data: Moisture ingress
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Stage 2: System Development

Confidential and Proprietary Property of Aptar CSP Technologies



Stage 2: System Development Aptar :

CSP Technologies

Key Components:

» Rapid prototype models of selected designs

Proxy Study Il: Demo samples

Material development and selection with compliance statement

Test methodology development

Moisture budget (updated)

Package/Specification development

Product and packaging spec and drawings

Deliverables:

 Demo samples

RH characterization and MAP performance study

Moisture pre-loading process development

Mechanical performance and specifications

Bulk package design and related shelf-life

Design freeze & verification with regulatory review
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CoDev End of Phase |

------------------------------------------------------------------------------------ v
! ]

PHASE |

STAGE 2

System
Development

* Moisture specification * Demo samples

determination « Characterization and

* RH characterization MAP performance study

and MAP performance » Mechanical performance

* Moisture budget and testing
creation « Product and package
* Proxy study design freeze &
verification
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Ready for Phase 2 — Stage 3 (pilot
mold for stability studies)

Limit risks due to Proxy Study and
validation of the specifications

Expedite time to market

Aptar 4

C5P Technologies




Aptar 4

CSP Technologies

Thank You For Your Attention!

Email: francois.bidet@aptar.com
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