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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar? No  


2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage? No


3. Filming location: Will the filming need to take place in multiple locations? No



Current Protocol Length

Number of Steps: 11
Number of Shots: 20 

Interviews 
1. Video 1: Author Interviews	Comment by Pradnya Kedari: Author: Please note that the interview statements are edited to maintain the length of 30 words per statement as per the journal guideline and to avoid the use of personal pronouns.

Ensure to memorize the interview statements before filming.

Videographer: Obtain headshots for all authors. 
NOTE: All the authors won't be able to present during the filming. However, the author will provide the headshots of every author.
What is the scope of your research? What questions are you trying to answer? 
1.1. [bookmark: _Hlk115714683]Lina Hacker: This research is focuses on developing new imaging modalities for early cancer detection. In this study, we sought to create a stable test object or “phantom” for validating imaging modalities based on light and/or sound. 	Comment by Pradnya Kedari: Author: Please note that two statements were removed to avoid repetitiveness as per the journal guideline. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. B-roll: 2.5.1. and 2.6.1.

What are the most recent developments in your field of research?
1.2. Lina Hacker: Different resources have been proposed for creating tissue-mimicking materials in the optical acoustic regimen, e.g., PVCP, hydrogels, PVA, or polyurethane. This study focuses on a promising new material type based on copolymer-in-oil compositions, which overcomes many stability and tunability challenges.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. B-roll: 3.3.2.

What technologies are currently used to advance research in your field?
1.3. Sarah Bohndiek: The field of biomedical optics covers a wide range of imaging technologies applied to many of the key challenges faced in medicine today. While many purely optical technologies are relatively depth limited, the light can be coupled with sound using the photoacoustic effect to benefit from some of the imaging advantages of ultrasound.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

What are the current experimental challenges?
1.4. Sarah Bohndiek: Photoacoustic imaging is a promising new modality for clinical applications in inflammation to cancer. However, a quantitative assessment of the performance of a new imaging system remains challenging because of the lack of appropriate stable phantoms that mimic the optical and acoustic properties of tissue and remain stable over time.

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

What research gap are you addressing with your protocol?
1.5. Lina HackerJanek Groehl: Many new optical and photoacoustic imaging systems are being developed, but we lack a standardized reference phantom to validate those systems and compare their performance. Our material is a promising candidate to fill this gap and support further development and translation of these exciting new techniques into the clinic.

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. B-roll: 3.4.2.

What research questions will your laboratory focus on in the future?
1.6. Lina HackerJanek Groehl: In the future, we would like to focus on creating more anatomically realistic phantom designs, and architectures that are suitable to evaluate the performance of different system configurations, for example, microscopic, mesoscopic, and macroscopic systems, which have different geometries and spatial resolutions. 
1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


Videographer: Obtain headshots for all authors.


Protocol Videos 

Author: Please clearly label all the containers used during filming
Videographer: Please capture the shots with labels of all the containers visible to the viewers during the addition

Author: Please ensure to wear suitable personal protective equipment (PPE) throughout the entire fabrication process
2. Video 2: Preparation and Heating of the Phantom Material Mixture 
Demonstrator: Lina Hacker (Janek Groehl in case additional help is needed)

Protocol
2.1. Begin the sonication of 0.15 grams of titanium dioxide and 1 milliliter of the absorber dye stock solution in 100 milliliters of mineral oil for 60 minutes. Let all the components dissolve completely [1-TXT]. Set the sonicator to elevated temperatures of 90 degrees Celsius [2].
2.1.1. WIDE: Talent placing the titanium dioxide and dye stock solution for sonication. TXT: Dye stock solution = 10 mg/ml
2.1.2. The 90 °C temperature is seen on the sonicator.

2.2. Use suitable glassware and silicone oil to create an oil bath and carefully secure it on the hotplate [1]. For uniform heat distribution, place a magnetic stir bar inside the oil bath [2].
2.2.1. Talent securing the oil bath on the hotplate.
2.2.2. Talent placing a magnetic stir bar inside the oil bath

2.3. Turn on the hotplate, set the heating temperature to 160 degrees Celsius, and adjust the stirrer to 50 rpm (R-P-M) [1].
2.3.1. The shot of the hotplate (with oil bath) is set to 160, and the stirrer is set to 50 rpm.

2.4. Next, weigh 25.14 grams of SEBS (S-E-B-S) and 6.70 grams of LDPE (L-D-P-E) [1-TXT] and transfer them into the glass beaker containing the sonicated mineral oil [2]. 	Comment by Lina Hacker: We noticed during the filming that the protocol step 1.3. may a be phrased in a misleading way.  To enhance the clarity of the protocol, we recommend adding the following note under step 1.3 to the manuscript: “NOTE: In case solubility or viscosity issues are encountered at a later stage of the manufacturing process, it is advisable to exclude the LDPE. LDPE is incorporated to enhance the speed of sound in the material (Table 3); however, it is not mandatory for creating a stable phantom. By omitting LDPE, the manufacturing and molding process can be simplified, but it will result in a decrease in the subsequent speed of sound of the final material (Table 3).”

2.4.1. Talent weighing SEBS  and LDPE. TXT: SEBS = Polystyrene-block-poly(ethylene-ran-butylene)-block-polystyrene; LDPE = Low-density polyethylene 
2.4.2. Talent transferring LDPE and SEBS into the sonicated mineral oil.

2.5. Place a stir bar in the beaker [1] and transfer it to the center of the oil bath to heat the measured components [2-TXT]. 
2.5.1. Talent placing the stir bar in the glass beaker.
2.5.2. Talent transferring the mineral oil glass beaker to the center of the oil bath. TXT: Maintain the oil level higher than the mineral oil level in the beaker

2.6. When the added polymers float over the mineral oil, manually stir the mineral oil solution using a metal spatula and distribute the floating polymer inside the mineral oil [1]. 
2.6.1. Talent manually stirring the mineral oil solution.
Videographer: If possible, capture the polymers floating over the mineral oil.

2.7. Leave the mixture at 160 degrees Celsius for 1.5. hours until all the polymer is dissolved and the solution appears uniformly mixed, smooth, and homogeneous [1]. 
2.7.1. The shot of mixture heating at 160 °C.

3. Video 3: Vaccuming and Pouring of the Phantom Material Samples into the Mold
Demonstrator: Lina Hacker, (Janek Groehl in case additional help is needed)

Protocol
3.1. To begin, place the hot beaker filled with the uniformly mixed, smooth, and homogeneous phantom material solution into the vacuum chamber [1]. Vacuum the samples on the lowest vacuum setting for 2 to 3 minutes [2]. 
3.1.1. WIDE: Talent placing the hot beaker filled with the phantom material solution into the vacuum chamber.
3.1.2. Shot of the sample being vacuumed.
Videographer: Please capture a few extra shots here to re-use at 3.2.3.

3.2. Remove any air bubbles accumulated on the surface using a metal spatula [1]. If air bubbles persist, reheat the mixture [2] and repeat the vacuuming step until complete removal of the air bubbles [3].
3.2.1. Talent removing the air bubbles accumulated on the surface
3.2.2. Talent placing the mixture for heating.
3.2.3. Use 3.1.2. Shot of the sample being vacuumed on the lowest vacuum setting.

3.3. In the case of complex-shaped molds, coat the mold with a thin layer of oil before pouring [1]. Wear heat-resistant gloves, use adequate protective equipment, and carefully pour the solution into a suitable mold without introducing any air bubbles [2]. 	Comment by Pradnya Kedari: Author, will this alternate step be performed during the filming? Please confirm.	Comment by Lina Hacker: Yes, this step will be performed during the filming.	Comment by Pradnya Kedari: Author: Thank you for the confirmation. We have retained the step here.
3.3.1. Talent coating the complex-shaped mold with a thin layer of oil.
3.3.2. Talent pouring the solution into a suitable mold. Author: Please ensure to wear heat-resistant gloves or use adequate protective equipment during this shot.	Comment by Pradnya Kedari: Author: What will be done during the filming? Wearing gloves or using adequate protective equipment? Please confirm.	Comment by Lina Hacker: We will wear gloves and full PPE (lab coat and lab googles).	Comment by Pradnya Kedari: Author: Thank you for the confirmation
Videographer: Please capture the shot with the talent wearing heat-resistant gloves or using adequate protective equipment during the action.

3.4. Once poured, quickly remove any air bubbles from the top of the samples using a metal spatula [1]. Allow the solution to be set overnight at room temperature [2].
3.4.1. Talent removing air bubbles from the poured sample using a metallic spatula.
3.4.2. The solution poured into the mold and kept for setting at RT being seen.

Representative Results
3.5. Three representative phantom material designs were created for photoacoustic imaging, targeted for different system designs with different optical illumination and acoustic detection geometries [1]. 
3.5.1. LAB MEDIA: Figure 3A.
65475_Figure 3 (1).pdf

3.6. The successful procedure resulted in smooth and homogeneous phantom material preparation without trapped air bubbles, impurities, or artifacts [1].
3.6.1. LAB MEDIA: Figures 3B, C.
65475_Figure 3 (1).pdf

3.7. Insufficient removal of air bubbles and inhomogeneous mixing of the base components [1] resulted in inhomogeneities in the resulting photoacoustic image [2].
3.7.1. LAB MEDIA: Figure 4.
Figure_4[1].pdf
3.7.2. LAB MEDIA: Figure 4. Video Editor: Please emphasize 4C and the area pointed by red arrows in 4C.
Figure_4[1].pdf
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