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Abstract 
Breast cancer is a malignant tumor that seriously affects women's physical and mental health. Drug resistance and side effects pose challenges to 

targeted treatment of breast cancer. In recent years, there have been many studies on pre-targeting technology in the treatment of various diseases. 

This article reviews the recent research progress of pre-targeting technology in the fight against breast cancer. 
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Introduction 

Breast cancer is a major disease affecting human health. The 

incidence of breast cancer in the world increased 1.28 times from 

1990 to 2019 [1]. The number of new cases of breast cancer exceeded 

2.3 million, and the number of deaths exceeded 685000 in 2020. By 

2040, due to aging and population growth, the burden of breast 

cancer is expected to increase to more than 1 million deaths and 3 

million new cases every year [2]. In addition to strengthening the 

monitoring of female breast cancer, more attention should be paid to 

men who have bad habits such as smoking and drinking alcohol. 

At present, the main treatment strategies for breast cancer 

include radiotherapy, surgery, targeted therapy, chemotherapy and 

immunotherapy. Although the specificity for cancer cells has been 

improved, cancer patients receiving targeted therapy may experience 

various side effects and toxicity [3]. Radioimmunotherapy has 

exhibited promising results in hematological malignancies, which 

also showed high radiation toxicity. The key to pre-targeting is the 

concept of separating the targeted carrier from cytotoxic drugs and 

administering them separately. This method can improve the 

therapeutic index, as it could reduce the side effects caused by off-

target toxicity, thereby increasing efficacy due to higher tolerated 

doses [4]. This article focuses on the application of pre-targeting 

technology in the breast cancer treatment in recent years.  

Pre-targeting Methods in breast cancer 

treatment 

AvidinOX, an avidin variant, was found to have the ability to bind 

interstitial and cellular protein amino groups via Schiff's base with a 

tissue half-life of 2 weeks. Data showed that AvidinOX could 

efficiently capture 90Y-biotinDOTA after administered intranipple 

in the transgenic BALB/neuT mice, which can eradicate multifocal 

cancer lesions [5]. 

HER2/neu-negative BT-20 and -positive BT-474 human 

breast cancer cell lines were pre-targeted with BAAC and then 

targeted with multi-Dox loaded PGA modified with DTPA (D-Dox-

PGA). When BT-20 or BT-474 cells was pre-targeted with BAAC 

and then targeted with D-Dox-PGA, enhanced tumor cell killing rate 

was observed in BT-474 cells. Pre-targeting with BAAC exhibited 

more tumor cell death in BT-474 cells due to targeted delivery of D-

Dox-PGA compared to cancer cells treated with D-Dox-PGA 

without pre-targeting [6]. 

Selin Seda Timur et al. combined an anticancer peptide, 

LyP-1, with a monoclonal anti-DTPA antibody to obtain more 

selective targeting compound through the p32 receptor and the 

capture of drug-loaded-polymers. Moreover, targeted Dox-LyP-1 

conjugates showed larger tumor toxicity than that of free 

doxorubicin hydrochloride, whereas non-targeted polymer-drug 

conjugates showed non-toxic to malignant cells [7]. 

Sarah M Cheal et al. demonstrated that DOTA-PRIT could 

be successfully adapted to the internalizing antigen-antibody system 

with sufficient therapeutic indice and absorbed tumor doses to 

possess a high probability of curing established human breast cancer 

xenografts while sparing critical organs with significant 

radiotoxicity [8]. 

Wenchao Gu et al. performed 3-step PRIT utilizing the 

sequential injection of (1) biotinylated bevacizumab, (2) avidin, and 

(3) radiolabeled StAv to treat triple-negative breast cancer (TNBC). 

This method achieved low kidney uptake and fast blood clearance, 

and showed a certain degree of therapeutic effect [9]. 

Nannan Zhang et al. utilized a liposome-based pre-targeted 

system modified with targeting peptide CREKA and single-stranded 

DNA for multimodality imaging-guided pre-targeted synergistic 

therapy of metastatic breast cancer [10]. 

PLGA nanocapsules modified with Nile Blue and 

doxorubicin were used for 2-step targeted delivery via the 

barnase/barstar protein “bacterial superglue”. 2-step delivery 
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displayed more effective than one-step delivery in both imaging and 

tumor therapy [11]. 

Conclusions 

Breast cancer still poses a threat to the health of individuals, and 

traditional treatment methods cannot completely defeat breast 

cancer. Pre-targeting technology, as an alternative weapon, has 

already been used for cancer diagnosis and treatment. The strategy 

of pre-targeted therapy for breast cancer is mainly based on 

biorthogonal click, avidin/biotin and other specific reactions. The 

pre-targeting strategy is an effective supplement to the targeting 

strategy, and it is expected that the pre-targeting weapons for breast 

cancer can be developed in the future. 
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BAAC: Bispecific affibody–antibody complex  

Dox: Doxorubicin 
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