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A B Figure 3. A) Conjugation and B) Radiolabelling ——1KkBg/pg  ——2.5kBa/pg . - ’
Breast cancer remains a major global health concern, as the second leading oo @ ope of the Radiopharmaceutical. F(ab’), was ——7.5kBq/yg =10 kBa/pg Flgu.re 6. R(‘:P of Ac-crowzr;;F(ab ), 0, 24, 4? and 72 Hours Pos.t-
cause of cancer-related deaths among women worldwide. Approximately 15— w (NeS) 3 = crown-F(ab), conjugated to crown with either a 20, 30, 50, o Radlolabelllng..'ljhe RCP Qf Ac-crown-F(ab’), was evaluateo! via
20% of these breast cancer cases are classified as human epidermal growth Fab), T crown 80, 110 or 120-fold molar excess (ME) of crown ITLC-SG at specific activities of 1, 2.5, 7.5 and 10 kBq/pg. At time
factor receptor 2 (HER2)-positive. While commonly associated with breast | | / S and purified by ultrafiltration. The purity of % \g —~ 0, the RCP with Z.ZSAC was 95.3%, 97.0%, 96.0% and 96.6%,
cancer, HER2 is also overexpressed in about 10—-15% of gastric cancers and in l @ @_’ E&?ﬁ crown-F(ab’),was determined by SDS-PAGE and < % \ respectively. At time 24 hrs, the RCP was 93.0%, 92.6%, 92.5%
several other malignancies, contributing to aggressive tumour behaviour and crown-F(ab), the number of crown per F(ab’), was measured S and 92.2%,respectively. At time 48 hrs, the RCP was 93.7%,
poorer prognoses. Trastuzumab is a humanized monoclonal antibody that binds TAccrounF@R): by electrospray ionization mass spectrometry ¥ " 93.7%, 93.3% and 93.1%, respectively. Finally, at time 72 hrs, the
to the extracellular domain of HER2, inhibiting the growth of HER2-dependent Reaction Conditions Reaction Conditions (ESI-MS). Crown-F(ab’), was then radiolabelled < 80 RCP was 91.4%, 91.7%, 89.4% and 89.8%, respectively. The
tumours and representing a major advancement in targeted cancer therapy. An - 0.1 M NaHCO;, pH 8.2 - 1 M NH,OAc, pH 5.5 with 225Ac (1-10 kBg/pg) and followed by s radiopharmaceutical demonstrated high RCP and remained stable
example of a well-known commercial formulation of trastuzumab is Herceptin. I:;,OZrI;:: mixing :2 :n:‘;ing instant thin layer-silica gel chromatography . up to 72 hrs post-labelling while maintaining high specific activity.
However, despite its initial effectiveness, many patients have become resistant to (ITLC-SG) in 0.1 M Na citrate buffer, pH 5.5, to 0 24 48 72
Herceptin and other biosimilars, driving the need for alternative therapeutic determine the radiochemical purity (RCP) of the ime Post-Radlolahelling thrs
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hositive breast cancer (BC) xenografts in mice but F(ab’), were less toxic than V"/* \/ v {{u@ Inding (specific + non ss;y. |r|1 |ngdob | c-lc[:)royvn- " condltlon? frgm total binding (unblocked condition) an.d dividing 3000
intact IgG (1). Labelling DOTA-trastuzumab F(ab’), with 225Ac required heating at sxomcon specific) IIil(st)2 wa.s.evahuate Slyilg;ug atllcl)n V\{Ith by total blndlpg. The uanF)ck.ed §amples show.much higher 3 g =w
37°C for 2 hours (hrs) achieving 70% labelling efficiency requiring purification. '-EOSIttlve U”;ant “BR- bcte s wit CQUQtS per minute (C.PIVI) |nd|c§t|ng a subs.tantlal Ieveloof specific 2000
Crown (3A-crown-NCS), a novel bifunctional chelator, more efficiently n — WHe 3nac washﬁ %%M Blocked= shows non- Cr:evgéturzutoizlc:isd Sras u]furga d.o . binding. Qased on ’FhIS calculatlop, appromrr.\z.ately 97.0% of the :::
complexes 225Ac in 1 hour at room temperature (RT) (2). Our aim was to study @ g —»ﬁ 20 nM RIC > { @ |specific binding ONLY . pecific binding (SB), ceII-assouat.ed radlopharmaceu’FlcaI is specifically bound to HER2, N
the labelling of trastuzumab F(ab’), conjugated to crown with 225Ac. v ik v Y \V/ “ii’(ﬂo (HER2 is blocked) respectively. demonstrating successful targeting of the receptor. 0 .
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Figure 5. SDS-PAGE of Trastuzumab F(ab’), and 110-fold ME

Cancers. - ) . Pure crown-trastuzumab F(ab'), were produced and labelled to a high RCP with 22°Ac over a specific activity
rown-Trastuzumab F(ab’), under Non-Reducing and 12 , -
Reducine Conditi SDS-PAGE ed H range of 1-10 kBg/pg and exhibited high SB to HER2-positive BC cells.
100 kDa educing Conditions. revealed pure, homogenous
A S, crown-F(ab’),. Under non-reducing conditions, F(ab’), (lane 2) FUTURE WORK
] : S displayed a prominent band at ~100 kDa, corresponding to
i 1d :'r‘nage, %  theexpected molecular weight (MW) of F(ab’),, confirming In-vivo translational bridge studies and in-vitro human serum stability studies will be conducted. Since crown
Cancer cell  Healthy cell caneer Cell Hea | successful production of F(ab’),. The higher MW band in lane also complexes 1°5Tb (3), we plan to investigate the labelling of crown-trastuzumab F(ab’), with 155Tb for
28 kDa 2 represented any undigested trastuzumab. Conjugation with theranostic SPECT imaging and a-particle RIT of HER2-positive cancers.
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