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viatel™ polymers for implants - case study

Molecular Weight
- Polymer type/family Product Code L: G (mol%) Mn, Mw (kDa) IV (di/g) End-group

Poly D,L-lactide-co-glycolide (PLGA) DLG 5002 E 2591607 49.4:50.6 9.0, 18.3 Ester
Poly D,L-lactide-co-glycolide (PLGA) DLG 5002 A 2588968 49.4:50.6 8.8,19.2 0.20 Acid
Poly D,L-lactide-co-glycolide (PLGA) DLG 5005 A 2567373 49.7 :50.3 29.8, 54.3 0.49 Acid
Poly D,L-lactide-co-glycolide (PLGA) DLG 7502 A 2597443 73.9 :26.1 7.8,16.2 0.20 Acid
Poly D,L-lactide-co-glycolide (PLGA) DLG 7509 E 2573112 74.5:25.5 61.9,104.2 0.82 Ester
Poly D,L-lactide-co-glycolide (PLGA) DLG 8507 E 2588392 84.5:15.5 49.9,90.7 0.70 Ester

Poly D,L-lactide (PDLLA) DLO3 A 2550133 100:0 28.5,50.8 0.39 Acid

Poly D,L-lactide (PDLLA) DLO09 E 2596557 100:0 57.6,89.6 0.72 Ester

8 distinct grades of amorphous polyesters utilised for screening
varying: L:G ratios, Mw / IV, end-group
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screening using VCM tool — no drug

checking the influence of melt processing on various viatel™ polymers

4 Process

Parameter i
fime

“a L

tfemperature
A

temperature time
150 mg needed per measurement

8 viatel™
polymers

(PLGA +
PDLLA)

15 min :
: ~6 h total time for 32 samples
. 6 min
min temp. + 20-25°C -
15 min
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orocess influence on viatel™ polymers

Mw % change

DLG5002A | DLGS5002E | DLG7502A DLO3A DLG5005A | DLG8507E DLOYE DLG7509E
@ 85°C @ 85°C @ 85°C @ 120°C @ 150°C @ 120°C

0% | ey | o e | - —. -- I

-20%

-40%
DLG5002A DLG5002E  DLG7502A DLO3A DLG5005A  DLGS8507E DLO%E DLG7509E increased proceSS|ng
@ 110°C @ 110°C @ 110°C @ 110°C @ 110°C @ 140°C @ 175°C @ 140°C Tempel’OTure
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implant fabrication using VCM tool

viatel™ PLGA risperidone

mild conditions

100°C/5min - iqte™ PLGA / risperidone implants
viatel™ PLGA + risperidone film
7] QUEEN'S ?(.j) Ashland
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Implant characterisation — SEM & Raman

* SEM shows uniform, well-formed implants
« Raman shows good drug distribution throughout

50% risperidone 25% risperidone 50% risperidone 25% risperidone

74 QUEEN'S /\;)?) Ashland
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Implant characterisation — DSC + FTIR

Risperidone Risperidone
NN

1 drug loading / 1 drug crystallinity

risperidone peaks can be clearly
L:G ratio or Mw / not a clear effect seen in the implants

on drug crystallinity
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Implant performance testing (VCM)

100
80
Q
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5002A 25%
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time (days)
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20 7502A 25%
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% release

100

80

60

40—

-0~ 5005A 50%
5005A 25%

shaking incubator
sink conditions: medium
replaced after sampling

HPLC was used for
risperidone quantification

10 mL PBS
PH7.4

0 10 20 30

time (days)

drug loading had limited effect on % release rate

1 drug loading / 1 daily dose
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Implant performance testing (VCM)

-+ 5002A 50%
5002A 25%

-0 5005A 50%
5005A 25% 1 L:G ratio = 1 release time

Rl (22N (7502A slower than 5002/5A)
7502A 25%

T Mw = 1 release time
(5005A slower than 5002 A)

% release

80

time (days)
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scale-up via hot melt extrusion (HME)

formulations

DLG 5002 A + 50% API
DLG 5005 A + 50% API
DLG 7502 A + 50% API
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NewClassic MS (Mettler Toledo)
30g polymer
30g API

Mixomat Mini (Fuchs)

30min at stage 5

ZSE12HPPH (Leistritz Extrusionstechnik GmbH)
100 g/h (gravimetric)

30 rom
105°C at the nozzle
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Implant characterisation - GPC

DLG 5002 A + 50% risperidone start 1
DLG 5002 A + 50% risperidone start 2
DLG 5002 A + 50% risperidone mid 1
DLG 5002 A + 50% risperidone mid 2
DLG 5002 A + 50% risperidone end 1
DLG 5002 A + 50% risperidone end 2

DLG 7502 A + 50% risperidone start 1
DLG 7502 A + 50% risperidone start 2
DLG 7502 A + 50% risperidone mid 1
DLG 7502 A + 50% risperidone mid 2
DLG 7502 A + 50% risperidone end 1
DLG 7502 A + 50% risperidone end 2

[ 8 [ 192 |
4.7 10.7
4.9 10.9
4.3 9.5
4.9 10.8
5.1 11
52 11

8 19.3
7.7 19.1
7.2 18.5
7.7 18.8
7.5 16.9
7.6 18.7

DLG 5005 A + 50% risperidone start 1
DLG 5005 A + 50% risperidone start 2
DLG 5005 A + 50% risperidone mid 1
DLG 5005 A + 50% risperidone mid 2
DLG 5005 A + 50% risperidone end 1
DLG 5005 A + 50% risperidone end 2

Leistritz
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Implant characterisation — SEM & Raman

« SEM showed X
« Raman showed Y

5002A HME ‘

5002A HME 5005A HME 7502A HME
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Implant comparison — FTIR & DSC

VCM and HME fabricated implants are very similar

HME VCM

Risperidone . ~ Risperidone . .

5002A 50% V L 5002% V

5005A 50% VY]W\MN S00SA 50% WM\W
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75024 50% | ﬂ% MW \/M‘

3200 2700 2200 17_1;; ) no: 700 3200 2700 200 11;1; ) 1200 700
Wavenumber (cm-1) Wavenumber (cm-1)
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Risperidone VCM Risperidone
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Implant performance testing
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release from VCM implants = release from HME implants
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Andreas Brambdck
andreas.bramboeck@meltprep.com

Patrick Duffy
patrick.duffy@ashland.com

Polymer: Biodegradable Technology
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Drug Release & Implant Evaluation
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disclaimer

The information contained in this presentation and the various products described are intended for use only by persons having technical skill and at
their own discretion and risk after they have performed necessary technical investigations, tests and evaluations of the products and their uses. This
material is for informational purposes only and describes the scientific support for the use of the products described herein as an ingredient intended to
enhance performance of an end product. Certain end uses of these products may be regulated pursuant to rules governing medical devices or other
regulations governing drug uses. It is the purchaser’ s responsibility to determine the applicability of such regulations to its products. While the
information herein is believed to be reliable, we do not guarantee its accuracy and a purchaser must make its own determination of a product’s
suitability for purchaser’ s use, for the protection of the environment, and for the health and safety of its employees and the purchasers of its products.

Neither Ashland nor its affiliates shall be responsible for the use of this information, or of any product, method, formulation, or apparatus described in
this brochure. Nothing herein waives any of Ashland’ s or its affiliates’ conditions of sale, and no statement, information and data is to be taken as a
guarantee, an express warranty, or an implied warranty of merchantability or fitness for a particular purpose, or representation, express or implied, for
which Ashland and its affiliates assume legal responsibility. We also make no warranty against infingement of any patents by reason of purchaser’ s use
of any information, product, method or apparatus described in this presentation.

The testing information (the “Testing Information”) has been gratuitously provided by Ashland. The Testing Information is based on many factors
beyond Ashland’ s control, including but not limited to, the conditions prevailing when the testing was conducted, and in some cases, is based on data
generated with development samples of the Active Ingredient. Although it is infended to be accurate, ASHLAND DISCLAIMS ANY AND ALL LIABILITY,
EITHER EXPRESS OR IMPLIED. The Testing Information is confidential or proprietary to Ashland, and may not, except as provided below, be disclosed to
any third party. You may not make commercial use of the Testing Information or make claims with respect to your products based the Testing
Information, without the written agreement with Ashland covering such use.

® Registered trademark, Ashland or its subsidiaries, registered in various countries
™ Trademark, Ashland or its subsidiaries, registered in various countries

*third party trademark
© 2024, Ashland
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