Development of a biodegradable subcutaneous
" > QUEEN'S

Implant for the treatment of hypothyroidism UNIVERSITY

Sarah Stewart , Juan Dominguez-Robles, Emilia Utomo, Camila Picco, 7 BELFAST

Ryan Donnelly, Eneko Larraneta
School of Pharmacy, Queen’s University Belfast, BT9 7BL, UK

Background:

Hypothyroidism effects more than 1.3 million people in the UK [1]. Oral administration of levothyroxine (LEVO) is highly
dependent on the co-administration of food and other drugs and good patient compliance [2]. Poor compliance has been
reported. This work aimed to develop a subcutaneous implant for prolonged delivery of LEVO to treat hypothyroidism.

Implant fabrication: Implant Characterisation:

Implants  were produced by solvent  poq shaped implants of 2.5 x 40 mm were produced by solvent casting into silicone
casting ~mixtures  (Table 1) of  moyds (Fig. 3). LEVO sodium content of each implant formulation was tested (Table

poly(caprolactone) (PCL) of dittering 3y SEM images of each of the implant formulations (Fig. 4) show the drug distribution
molecular weight (H-PCL M,, 50,000 Da  \ithin the implants.

and L-PCL MW 550 Da) and different (A) » (B) B -sranlﬁ i) LEVO sodium drug content in each implant formulation (means #
I —— ormulation 40% Drug loadinc

w/w) into silicone moulds (Fig. 1).
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Fig. 3. Images of formulation (A) H100 20% LEVO sodium
(B) H100 40% LEVO sodium (C) H70L30 20% LEVO sodium

K g / (D) H70L30 40% LEVO sodium; (E) H40L60 20% LEVO
sodium; (F) H40L60 40% LEVO sodium.
FDM 3D printer  PLA master mould
,., FTIR, SEM and DSC results suggest
-« E that LEVO sodium Is Insoluble In the
solvent used and Is dispersed
: - - : | ' ' Fig. 4. SEM images of formulation (A) H100 20% LEVO sodium (B) H100
Final silicone Silicone cast into throughout, b_Ut not interacting with, the 40% LEVO sodium (C) H70L30 20% LEVO sodium (D) H70L30 40% LEVO
mould master mould polymer matrix. sodium; (E) H40L60 20% LEVO sodium; (F) H40L60 40% LEVO sodium.
m» j 6 Qk In vitro release:
In vitro release studies were carried out In 0.1% BSA (with 0.05% sodium azide to
Re?;’r‘;er:]rgﬁ:gms prevent bacterial growth). At predetermined time points the release medium was

analysed for LEVO sodium content and replaced. Cumulative release was calculated

. e d plotted against ti Fig. 5).
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Quantification of LEVO sodium was 1000 10000 Release rates ranging

Fig. 1. Schematic diagram of implant production.
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Table 2. LEVO sodium RP-HPLC calibration properties (means, ' ' ' 0 | | I | | I I
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] LoD Time (Days) Time (Days)
Concentration Fig. 5. Cumulative release of LEVO sodium from (A) 20% and (B) 40% LEVO sodium content
range (ug/mL) mtercept /mL implants (means # SD, n=4).

Table 4. Dally release rate (means + SD, n=4).

Da|Iy release rate (ug/day)
Formulation
20% LEVO sodlum 40% LEVO sodium
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E Y 3 ‘
: : :

2000 - 2000 -

Linked T

120

=

S

£ 100

:

;=  ams

T‘; —— Room temperature H/70L30

g o

kT B~ Incubator

c 40 C I ' :

5 & Fridge onclusion:

g The implants produced In this work showed promising In vitro release rates for the
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s 0 5 10 15 delivery of LEVO sodium for the treatment of hypothyroidism. Future work will aim to
Time (Days) optimise the implant formulation and investigate in vivo release rates.

Fig. 2. LEVO sodium stability in 0.1% BSA (means # SD, n=3).
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