Optimization of Breast Biopsy and Mastectomy Sample Collection Procedures for Biobanking, Personalized Medicine, and Research Applications

1. Breast biopsy sample collection procedure   

1.1. Obtain up to nine tissue cores using a 14 G core needle biopsy gun under ultrasound guidance, in an outpatient clinic, operating room, or other aseptic environment. 
1.1.1.1. For each core, obtain a breast sample approximately 2 cm in length at the center of the tumor and 1 cm away from the tumor for adjacent normal tissue. Collect two types of specimens from each participant: tumor tissue and normal tissue. 
1.1.1.2. Hand each sample to the URA for placement into a petri dish containing phosphate-buffered saline (PBS) solution.
1.2. Cut the biopsy specimens in half to distribute evenly between the study and histopathological analysis. 
1.2.1.1. For tumor tissue, obtain up to 9 cores per study patient using a 14 G needle. 
1.2.1.2. Separate the tumor cores obtained into 2 groups in the Petri dish: samples for RNA analysis (6 cores) and samples for biobanking (3 cores).
1.2.1.3. Cut each core into 2 lengthwise, but in cases where it is difficult to do this, cut the cores into 2 crosswise. Use a sterile blade to cut the cores. Send half of the tissue core for RNA analysis or store for biobanking. Send the other half of the tissue core to Pathology for routine histopathological analysis.
1.2.1.4. For normal tissue, obtain up to 3 cores per study patient using a 14 G needle.
1.2.1.5. Place each normal tissue obtained in a Petri dish similar to what was done with the tumor tissues and cut the cores in half. Distribute the samples for the study and to the Pathology Department for the histopathological analysis. 
1.3. After sample collection, distribute the samples among the tubes, following a manner and order of priority. 
1.3.1. Place half of the cores in the designated 5 mL cryovial pre-filled with 1.25 mL of RNA stabilization solution and place the corresponding halves of these cores in ordinary specimen vial/tube and fixed with 10% neutral buffered formalin (10% NBF), for histopathological analysis.
1.4. Complete the surgical pathology forms. Together with the forms, submit the Pathology specimens fixed with formalin to Pathology for routine histopathology.

2. Breast mastectomy sample collection procedure

2.1 Place the specimen in a clean plastic/specimen bag right after removal and documentation of the breast specimen. Ensure the mastectomy specimen is immediately brought to the Pathology department for grossing to minimize the cold ischemic time. Do not place the specimen in formalin upon submission. 
2.2 Obtain two types of samples from each specimen upon grossing: tumor tissue and normal tissue. 

2.3 TUMOR TISSUE
2.3.1 Obtain a minimum of one block (preferably more) measuring 1 cm  1 cm  1 cm of tumor tissue per specimen.
2.3.2 Cut the obtained tissue block further into two parts, with each half block measuring 1 cm  0.5 cm  0.5 cm. Hand over half of the tissue block to the URA for biobanking and analysis, and then fix the other half in formalin for routine histopathology. 
2.3.3 Evenly trisect the half block of fresh tissue. This will be intended for RNA sequencing, biobanking, and organoid culture.
2.3.4 For RNA sequencing: Immediately place in pre-chilled, pre-labeled, and pre-filled 2.5 mL cryovials with RNA stabilization solution (not exceeding 30 min, must be kept cold at all times).
2.3.5 For biobanking: Immediately place in pre-chilled, pre-labeled, and pre-filled 5 mL cryovials with RNA stabilization solution (not exceeding 30 min, must be kept cold at all times).
2.3.6 For organoid culture: Immediately place in pre-chilled, pre-labeled, and pre-filled 15 mL conical vials with 5 mL of tissue storage solution and 0.01 mL Primocin (not exceeding 30 min, must be always kept cold). Pool together in one conical tube one-third of all the tumor blocks obtained from different sections of the specimen.

2.4 Normal tissue

2.4.1 Obtain a minimum of one block (preferably more) measuring 1 cm  1 cm  1 cm of normal breast tissue per specimen.
2.4.2 Cut the obtained tissue block further into two parts, with each half block measuring 1 cm  1 cm  0.5 cm. Hand over half of the tissue block to the URA for biobanking and analysis, and then fix the other half in formalin for routine histopathology.
2.4.3 Cut the tissue block equally into two for the study. These will be intended for RNA sequencing and biobanking as described in 3.6.2.4–3.6.2.5.
2.4.4  For RNA sequencing: Immediately place in pre-chilled, pre-labeled, and pre-filled 2.5 mL cryovials with RNA stabilization solution (not exceeding 30 min, maintain at cold temperature at all times).
2.4.5 For biobanking, immediately place in pre-chilled, pre-labeled, and pre-filled 2.5 mL cryovials with RNA stabilization solution (not exceeding 30 min, maintain at cold temperature at all times).

3. Storage, packing, and transport of specimens

3.1. Immediately seal with parafilm all cryovials containing the tumor and normal tissues and store these at 4 °C for 24 h. After 24 h, transfer the tubes to -20 °C for around 2–4 h and then eventually transfer them to -80 °C indefinitely, for long-term storage until transport. 
3.2. Accomplish a transportation manifest for each sample, prior to transport. Ensure that the packing process is quick and the tubes containing the samples are not left at room temperature (RT) for a prolonged period.

3.2.1. Seal with parafilm all cryovial caps to prevent leakage. 

3.2.2. Place all the tubes in a test tube rack.

3.2.3. Set the temperature logger and place it over the rack alongside the tubes for transport. 

3.2.4. Wrap the tubes with absorbent material, then with bubble wrap, and place the items inside the resealable bag. Ensure that the temperature logger is recording temperature and that the tubes are intact and positioned upright before sealing the items inside the bag.

3.2.5. Place the gel packs on the bottom of the polystyrene shipping box, then set the resealable bag containing the tubes on top of the gel packs. Put another layer of gel packs on top of the bag. Make sure the tubes are sandwiched between gel packs to ensure the specimens will be kept cold during transport.

3.2.6. Close the polystyrene box and put it inside a cardboard shipping box. If there is no large cardboard box available, use a larger polystyrene box. Place the completed transportation manifest inside a ziplock bag and put it inside the box. 

3.2.7. Seal the cardboard box and place the appropriate shipping label outside the box.

3.3. Inform the recipient of the specimen collection schedule and when the target sending of samples will be. 

3.3.1 Once the samples are packed and the box is sealed, quickly book a courier to transport them. 
3.3.2 Prior to handing off to the courier, take note of the number of vials/tubes shipped and the time the courier left the Biobank.
