b university of ;”g////; . —
L : e % niversity Medical Center Groningen
773 groningen g”,//

University of Groningen

Biodegradable microspheres for the sustained release of ppB-HSA to target PDGF[3-
receptors in fibrotic tissues

Teekamp, Naomi; van Dijk, Fransien; Beljaars, Eleonora; Post, Eduard; Hinrichs, Wouter;
Poelstra, Klaas; Olinga, Peter

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Publication date:
2016

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):

Teekamp, N., van Dijk, F., Beljaars, E., Post, E., Hinrichs, W., Poelstra, K., & Olinga, P. (2016).
Biodegradable microspheres for the sustained release of ppB-HSA to target PDGFS-receptors in fibrotic
tissues. Poster session presented at 14th European Symposium on Controlled Drug Delivery (ESCDD),
Egmond aan Zee, Netherlands.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 11-12-2022


https://research.rug.nl/en/publications/29e31aea-56a9-4bf6-a980-6f6a7447a152

Biodegradable microspheres for the sustained release of pPB-HSA to target
PDGFf-receptors in fibrotic tissues

university of N. Teekamp?, F. van Dijk2, L. Beljaars?, W.L.J. Hinrichs?, K. PoelstraZ and P. Olinga®
sroningen

IDepartment of Pharmaceutical Technology and Biopharmacy, University of Groningen, Groningen, The Netherlands
’Department of Pharmacokinetics, Toxicology and Targeting, University of Groningen, Groningen, The Netherlands n.teekamp@rug.nl

Introduction Conclusions
Fibrosis  pPB-HSA was successfully formulated in polymeric
Platelet Derived Growth Factor (PDGF) plays a key role in the microspheres produced by a W/O/W method, which
development ot fibrotic processes in several tissues. Accordingly, the showed a first order release profile in vitro for 14 days. The delivery and site specific targeting of pPB-HSA from
PDGFf-receptor is abundantly present in these fibrotic tissues. , , , ,

polymeric microspheres is feasible and opens oppor-
The cyclic peptide pPB e pPB-HSA was released from these microspheres in vivo. tunities for developing controlled release formulations
* pPBis a cyclicreceptor binding peptide that contains the bindingsite with therapeutic proteins targeted to fibrotic tissue.

of endogenous PDGF-BB.
* Couplingthe cyclic peptide pPB to human serum albumin (HSA)
prevents rapid renal excretion and allows for a better receptor

e 7 days after adminstration, pPB-HSA was detectable in
plasma and predominantly localized in fibrotic tissue with

presentation. increased expression of the target, the PDGF[S-receptor.
* The cyclic peptide can bind to the PDGFf-receptor without elicitinga
response. .
* pPB-HSA can be used as a carrier to target therapeutic drugs. Results — formulation development
,Leu-Asn PDGFS-receptor
Vi Arg binding moieties Microsphere size and appearance 50:50 polymer composition shows most
Asp Ser A . .
S ol G 0 suitable release profile
'S-§’ \N)k/s\éq\/\/ﬂ\ e After 7 days of in vitro release, small pores are formed, but no
k s N substantial degradation is visible.
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oPB Linker * The particle size distributionsof the two microsphere batches Re::i?:z;)f:esrﬁn?SI;P:;?:;:?:S
are comparable and confirm the SEM photographs. < 100 POl Ratio
° Polymer 1: Polymer 2
* Longterm use of pPB-HSA requires a sophisticated formulation, such § 80 y_,_ 10:931
as polymeric microspheres for controlled and sustained release. % 60 —— 3070
S 40 = 5050
% 4= 70:30
E % — 90:10
The aim of this research was to develop a solid B2 R S Phyee ¥ 0 7 14
formulation for the controlled and sustained release of  HSAS%,1000x PPB-HSA 3% / HSA 2%, 1000x PB-HSA 3% / HSA 2%, 1000x, Time (days)
. . after 7 daysin vitrorelease
pPB-HSA and assess the delivery and targeting of the
Intact protein constructin vivo. Particle size distribution =~ Encapsulation Recovery after * Release accelerates with increasing content of polymer 2.
Protein X.o (um) Xeo (um) Xoo (um)  Efficiency 14d release * 50:50 ratio is an exception: this formulation shows the
PB-HSA/HSA 1 56 4 74 o 22 83% 95% fastest release
- prb- ' ' ' 0 0 * The burstrelease of all ratios is negligible.
Methods — formulation development e cee o6 570 019 L05%
Microsphere production - Water-in-oil-in-water process
1.0 g microsphere batches with 5% protein content were prepared
using a double emulsion evaporation production process. After ] . ] ] ]
filtration and washing, the microspheres were freeze dried. In vitro release of microspheres for in vivo experiment
| In vitro total protein release of 5% HSA and In vitro release of
Polymers 3% pPB-HSA / 2% HSA microspheres 3% pPB-HSA / 2% HSA microspheres
 Combinationof 2 polymers provides flexibility for release profile — 120~ — 120~
* Semi-crystalline block copolymers developed by InnoCore  Theinvitro total protein release of the two % 100- % 100-
Pharmaceuticals (Groningen, The Netherlands). batches is comparable. After 7 days, 80% § 304 § 804
» : has been released. g 60- g 60-
Polymer . 2 2 i
composition Crystalline block Amorphous block . The release of pPB_HSA from the E 40= - 39 pPB-HSA/2% HSA E 40= -o- Total protein
0% 50% 100% . : £ 20 —— 5% HSA £ 20- g pPB'*HSA
Sy — microspheres shows the same profile as the 3 ] 3 -~ HSA
Polymer 1 8.8 total protein release. 0 0-
0% 70% 100% 6 ; 1'4 6 ; 1'4
Time (days) Time (days)
Polymer 2 a: :E * HSA release data were calculated as: total

protein released - pPB-HSA released.

Microsphere characterization
* Particle size assessment: laser diffraction and scanning electron
MIEFSSEOPY o | Results — in vivo experiment
» Total protein content/encapsulation efficiency (EE): microspheres
were dissolved in a mixture of DMSO and 0.05N NaOH, 0.5% SDS. The
total protein content was determined using the BCA assay.
* Invitro release: microspheres were immersed in phosphate buffer

pPB-HSA in plasma of UUO mice

(pH 7.4) and placed in a 37°C shaking water bath. Samples were taken pPB-HSA concentration in plasma
at predetermined time points and replaced by fresh buffer. The total 25
protein content was measured using BCA. The pPB-HSA contentwas
determined using a sandwich ELISA. 7 days after administration, pPB-HSA was 020
present in plasma of pPB-HSA treated mice, %, tr:aStA;d p,::eB;,ljesc’iA
as shown by western blot and ELISA. f:' 15
g:J 10 sy pDPB
0 _ :
Methods - in vivo experiment 5 5 ' ” i
Unilateral ureteral obstruction (UUO) renal fibrosis model in C57bl6 0 | < =
mice HSA treated pPB-HSA
treated
* Ligation of the left ureter causes the development of (renal)
tubulointerstitial fibrosisin 7 days pPB-HSA detection in the target organ: fibrotic kidney
* Renal fibrosisin the UUO kidney is associated with increased PDGF[-
receptor expression
_ Protein level of HSA
Study design in sham and UUO kidneys
* Day0: UUO surgery o *
* Day 0: Subcutaneous administration of 31.5 mg microspheres _ | | e A
(dispersed in 0.5 mL 0.4% carboxymethylcellulose solution) g : fako : (id Pad
n=3: 5% HSA microsphere administration i:, 'aney
n=3: 3% pPB-HSA / 2% HSA microsphere administration o
e Day 7: Sacrifice of animals g_ trS:tAed pt':(i:'::
Collection of kidneys and blood for analysis o T 5
! ey vo! 2 | —— |{SA
S
Uuo &’
Microspheres s.c. Sacrifice v e R — GAPDH
l l Control
) ) ¥ oY RO BRI kidney .+ %
, \Z 2 o' @ &) W 3 & \
/\? | | & EF A L T o e e
- & O N O
Day 0 7 é(\’b \)\) Qé((b Q\)\)
AnalySIS Western blot analysis convincingly shows SpECiﬂC Representative piétures of kidney medulla. Arrows .i.ndic.:at-e pPé-'rich ar;eas.

 ELISA and western blot for pPB-HSA in plasma

 Western blot for HSA in kidney tissue

* Immunohistochemical staining on pPB-HSA in kidney sections rl\]ﬂoc;r;g:ﬁc:’cgﬁ leakage of H5A to the fibrotickidney is pPB-HSA is present in UUO kidney tissue of pPB-HSA treated mice.

targeting of released pPB-HSA to the fibrotic kidney.
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