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Dear Author(s),
This document is for you to list any changes to the online text/PDF of your article.   Please be aware that our policy is to do a single complimentary revision, so it is critical that all participants in this project offer their comments collectively.   In addition, please make sure that your comments are easily interpreted and transparent. 
Have fun!
Protocol Name: Studying Cavitation Enhanced Therapy
Date:
Online Text/PDF Protocol
Please use this table to address changes that need to be made to the online text/PDF document. Both the online text and PDF are generated from the HTML template of your article. Since the PDF is generated from the HTML by our conversion software, it may contain formatting errors. For major structural changes or more than 10 spelling or grammatical mistakes, we will require re-upload of the entire document.     
	
	Protocol Step
	Comment
	Requested Change (highlight in bold)

	Example
	1.1
	Step says “Centrifuge lysate at 2,000 x g.”
	Please correct to “Centrifuge lysate at 4,000 x g.”

	1.
	Author names
	Alexandra Vasilyeva
	If possible, please change to Alexandra V. Vasilyeva

	2.
	Abstract, 3rd sentence
	Says “…and a need to...”
	Please change to “and there is a need to”

	3.
	Abstract, 5th sentence
	Says “... provide an experimental procotol...”
	Please amend to “...provide design guidelines and an experimental protocol...”

	4. 
	Abstract, 5th sentence
	Says “...cavitation mediated bio-effects that include real time…”
	Please amend to “...cavitation-mediated bioeffects, and include real-time…”

	5.
	Introduction, page 1, column 2
	Says “…under the influence of an applied ultrasound field…”
	Please amend to “…under the influence of an applied US field…”

	6.
	Introduction, page 2, column 1
	Says “…is variously referred to sonophoresis…”
	Please amend to “…is variously referred to as sonophoresis…”

	7.
	Page 2 first paragraph
	“... and consequent large pressure gradients, that can...”
	Please remove the comma after “gradients”

	8.
	Introduction, page 2, column 1
	Says “…higher than the driving ultrasound field.”
	Please amend to “…higher than the driving US field.”

	9.
	Introduction, page 2, column 2
	Says “Many US mediated bioeffects may be initiated…”
	Please amend to “Many US-mediated bioeffects may be initiated…”

	10.
	Introduction, page 2, column 2
	Says “…, but to reliably generate cavitation in…”
	Please amend to “…, but reliably generating cavitation in…”

	11.
	Page 2, column 2, second paragraph, line 7
	Line currently reads “consisting of bioinspired phospholipids”
	Please delete “bioinspired”
So that line reads “consisting of phospholipids 54.”

	12.
	Page 2, column 2, second paragraph, line 10
	Line currently read: ”a strong acoustic scattering, …”
	Please delete “a” 
So that line reads: “strong acoustic scattering, …”

	13.
	Page 2, column 2, second paragraph, last line 
	Line currently reads: ”shown that material from the microbubble surface may be. ..”
	Please change to: “shown that material from the MB surface may be …”


	14.
	Introduction, page 3, column 1
	Says “…as well as broadband noise indicative of inertial cavitation.”
	Please amend to “…as well as broadband noise, which is indicative of inertial cavitation.”

	15.
	Page 3, column 1, 2nd paragraph, line 5
	Line currently reads: “i) optical, which use ultra high speed video microscopy and is generally not feasible in vivo; and ii) acoustic, which records the re-radiated sound fields produced by oscillating and/or collapsing bubbles.”
	Please modify to read “ i) optical, which use ultra high speed video microscopy and are generally not feasible in vivo; and ii) acoustic, which record the re-radiated sound fields produced by oscillating and/or collapsing bubbles.”

	16.
	Page 3, column 1, 2nd paragraph, line 18

	Line currently reads: “Integer harmonics are a primary indicators of bubble
oscillation”
	Please modify to read “Integer harmonics are a primary indicator of bubble oscillation”

	17.
	Page 3, column 2, 2nd paragraph, line 1
	Line currently reads: 
“Currently there is substantial variation in reported protocols.”
	Please append to this sentence so that it reads:  “Currently there is substantial variation in reported protocols for designing systems and conducting studies to support development of cavitation-assisted therapies.”

	18.
	Page 3, column 2, 2nd paragraph, line 6
	Line currently reads: 
“Hu et al.’s (2013)..”
	Please modify to read:
“Hu et al. (2013) ..”

	19.
	Protocol, page 4, column 1
	Says “…to create systems for ultrasound exposure…”
	Please amend to “…to create systems for US exposure…”

	20.
	Protocol, page 4, column 1
	Says “…exposure compartment, an ultrasound source,…”
	Please amend to “…exposure compartment, a US source,…”

	21.
	1.3.3 (page 5, col 2) line 1
	“~1 wavelength at 1MHz…”
	Please change to “~2 wavelengths at 1 MHz …”

	22. 
	Protocol, page 5, column 1 (1.3.3)
	Says “For narrow band transmission of the ultrasound source signal…”
	Please amend to “For narrow band transmission of the US source signal…”

	23. 
	Protocol, page 5, column 2 (1.4.2)
	Says “Use an ultrasound source with…”
	Please amend to “Use a US source with…”

	24.
	Protocol, page 6, column 1
	Says “…whose sensitive radius (arcv) is small enough…”
	Please amend to “…with a sensitive radius (arcv) small enough…”

	25.
	Protocol, page 6, column 1 (1.7.4)
	Says “…to be at least five times that of the ultrasound source…”
	Please amend to “…to be at least five times that of the US source…”

	26.
	Protocol, page 6, column 1
	Says “Carefully degass the chamber liquid(s) to minimize the likelihood of unintended cavitation and/or scattering from pre-existing bubbles in the propagation path.”
	Please amend to “Carefully degas the chamber liquid(s) to minimize the likelihood of unintended cavitation and/or scattering from pre-existing bubbles in the propagation path. NOTE: if degassing is not carried out, e.g. due to the negative impact on cells, then there will be an enhanced background level of bubble activity, for which suitable

	27.
	Protocol, page 6, column 2 (1.6.3)
	Says “…used in system characterization, including the temperature.”
	Please amend to “…used in system characterization, including the temperature, as specified in section 1.6.”

	28.
	Page 6, column 2, 7.2
	Says “...such that it can be repeatedly positioned”
	Please amend to “in such a way that it can be repeatedly positioned”

	29.
	Page 6 col1 2nd paragraph
	
	Please add a note after 1.5.3: NOTE:  internal temperatures may change both as a result of external factors and from US-generated heating of the transducer and the medium.

	30
	Page 7 column 2 point 2.1.3
	Says “over a long exposure”
	Please amend to “because of a long exposure”

	31.
	2.1.2 (page 7, col 2)
	“ This may be done both through selection of the PCD (center frequency and bandwidth) by using a notch …”
	Please modify after PCD: “(center frequency and bandwidth) and by using …”

	32.
	2.1.4 (page 7, col 2)
	“…desired rate of data capture.”
	Please change to “… desired length and rate of data capture.”

	33.
	Protocol, page 7, column 2 (2.1.2)
	Says “Minimize PCD response to the ultrasound source.”
	Please amend to “Minimize PCD response to the US source.”

	34. 
	Protocol, page 7, column 2 (2.1.3)
	Says “…running experiments at varying ultrasound drive levels.”
	Please amend to “…running experiments at varying US drive levels.”

	35. 
	Sections 2.1.3 and 2.1.4
	
	Please swap these sections around, such that section 2.1.4 becomes section 2.1.3 and section 2.1.3 becomes section 2.1.4.

	36.
	Protocol, page 7, column 2 (2.1.6)
	Says “Filter the ultrasound source frequency…”
	Please amend to “Filter the US source frequency…”

	37. 
	Protocol, page 7, column 2
	Says “Optimize the use of digitizer dynamic range.”
	Please amend to “Optimize the use of the digitizer’s dynamic range.”

	38.
	Protocol, page 7, column 2
	Says “…, both over a long exposure (as bubbles are eliminated) or if running…” 
	Please amend to “…, both over a long exposure (as bubbles are eliminated) and if running…”

	39.
	Protocol, page 8, column 1 (2.1.7)
	Says “If an ultrasound pulser/receiver…”
	Please amend to “If a US pulser/receiver…”

	40. 
	Protocol, page 8, column 1 (2.3.1)
	Says “…fundamental frequency of the ultrasound source…”
	Please amend to “…fundamental frequency of the US source…”

	41.
	2.3.7 (page 8 col 2)
	Currently reads: “the number or records”
	Please change to: “the number of records”

	42.
	2.1.8 (page 8, col 1)
	“streaming USB oscilloscopes…”
	Please add “(see Table of Materials)” after “oscilloscopes”

	43.
	2.2 (page 8, col 1)
	Heading “Processing”
	Please change to “Pre-processing”

	44.
	2.3.1 (page 8, col 1)
	“…transform length Nft…”
	The “Nft” seems to be raised like a superscript – please see if this text can be aligned with normal text. This happens in 2.3.1 and 2, and with other math type throughout.

	45.
	2.3.2 (page 8, col 2)
	“…use a power spectral density (P) estimator…”
	Please change to “…use a power spectral density (PSD) estimator…”

	46.
	2.3.4 (page 8, col 2)
	“Harmonic and ultraharmonic content may be most simply estimated by selecting the power spectrum values at specific frequencies, although large amplitude tonal responses may spread into a smaller number of adjoining frequency bins.
	Please revise to “Harmonic and ultraharmonic content is most simply estimated by selecting the power spectrum values at specific frequencies. However, large amplitude tonal responses may spread into a small number of adjoining frequency bins (e.g. f0 ± 2-3), so these should be included in the narrow band power calculations and excluded from the broadband calculations.

	47.
	Page 8, column 2, 2.5
	Says “Estimate broad band cavitation power”
	Please amend to “Estimate broadband cavitation power”

	48
	Page 9 column 2 point 3.4
	Says “is vertically above the fill hole”
	Please delete “vertically”

	49. 
	Protocol, page 9, column 1 (2.3.9)
	Says “…background noise recorded in absence of ultrasound.”
	Please amend to “…background noise recorded in absence of US.”

	50.
	Protocol, page 9, column 1 (3.1.5)
	Says “Allow the ultrasound source power amplifier…”
	Please amend to “Allow the US source power amplifier…”

	51.
	Protocol, page 9, column 2 (3.2.2)
	Says “When working with microbubbles,…”
	Please amend to “When working with MBs,…”

	52.
	Protocol, page 9, column 2 (3.3.3)
	Says “…(e.g., microbubble suspension or water control).”
	Please amend to “…(e.g., MB suspension or water control).”

	53. 
	Protocol, page 10, column 1 (3.4.1)
	Says “…(e.g., microbubble suspension or water control).”
	Please amend to “…(e.g., MB suspension or water control).”

	54.
	Protocol, page 10, column 2 (4.2)
	Says “Record PCD data without driving the ultrasound source…”
	Please amend to “Record PCD data without driving the US source…”

	55.
	Protocol, page 10, column 2 (4.3)
	Says “Record PCD while driving the ultrasound source…”
	Please amend to “Record PCD data while driving the US source…”

	56.
	4.3 (page 10, col 2)
	“Common laboratory liquids (e.g., PBS or cell media) will exhibit cavitation if not degassed.”
	Please modify to “...exhibit cavitation at moderate pressures (e.g. 0.5 MPa at 0.5 MHz) if not degassed.”

	57. 
	Protocol, page 10, column 1
	Says “…, remove the macrobubbles and repeat 3.4.2.”
	Please amend to “…, remove the macrobubbles and repeat 4.4.2.”

	58.
	Representative results, page 11, column 2
	Says “…using SonoVue microbubbles diluted 5x in PBS.”
	Please amend to “…using SonoVue MBs diluted 5x in PBS, with a final concentration of ~2*107 MBs/ml.”

	59.
	Representative results, page 11, column 2
	Says “…corresponds to destruction of microbubbles.”
	Please amend to “…corresponds to destruction of MBs.”

	60.
	Protocol, page 11, column 1 (4.5.2)
	Says “… on propagation time from ultrasound source to exposure compartment to PCD.”
	Please amend to “… on the propagation time from the US source to the exposure compartment to the PCD.”

	61.
	Page 11, column 1, second paragraph
	Says “can be used to adjust to drive levels”
	Please amend to “can be used to adjust the drive levels”

	62.
	Page 11 col 2, first paragraph
	Says “The ultrasound source was driven with a 2.0 ms pulse at 0.5 MHz to achieve incident pressures of...”
	Please amend to “The ultrasound source was driven with a 2.0 ms pulse at 0.5 MHz to achieve incident peak negative pressures of...”


	63.
	Protocol, page 11, column 1 (4.6)
	Says “…prior to turning on the ultrasound source drive signal.”
	Please amend to “…prior to turning on the US source drive signal.”

	64. 
	Protocol, page 11, column 1 (4.7)
	Says “…signal that drives the ultrasound source…”
	Please amend to “…signal that drives the US source…”

	65. 
	Representative results, page 11, column 2
	Says “The ultrasound source was driven with…”
	Please amend to “The US source was driven with…”

	66.
	Representative results, page 11, column 2
	Says “…before the t=0 start of the ultrasound pulse.”
	Please amend to “…before the t = 0 start of the US pulse.”

	67.
	Representative results, page 11, column 2
	Says “…where the PCD is behind the ultrasound source.”
	Please amend to “…where the PCD is behind the US source.”

	68.
	Representative results, page 11, column 2
	Says “…of the 0.5 MHz fundamental ultrasound frequency.”
	Please amend to “…of the 0.5 MHz fundamental US frequency.”

	69. 
	Protocol, page 11, column 1
	Says “…the PCD also reveals if cavitation signals…”
	Please amend to “…the PCD also shows if cavitation signals…”

	70.
	Representative results, page 12, column 2
	Says “…sample-averaged spectra in panel (Figure 6A)…”
	Please amend to “…sample-averaged spectra in Figure 6A…”

	71.
	Representative results, page 12, column 1
	Says “…remaining microbubbles are vibrating…”
	Please amend to “…remaining MBs are vibrating…”

	72.
	Representative results, page 12, column 1
	Says “…and movement of microbubbles in and out…”
	Please amend to “…and movement of MBs in and out…”

	73. 
	Representative results, page 12, column 2
	Says “…a 20:1 dilution of microbubbles in normal PBS.”
	Please amend to “…a 20:1 dilution of MBs in normal PBS.”

	74. 
	Representative results, page 12, column 2
	Says “…attributed to the presence of microbubbles.”
	Please amend to “…attributed to the presence of MBs.”

	75.
	Representative results, page 12, column 1
	Says “The ultrasound was turned on at t=3.0s,…”
	Please amend to “The US was turned on at t = 3.0 s,…”

	76
	Page 12 col 1, 3rd paragraph
	Says “A response comparison of focused and unfocused PCDs with identical …"
	Please amend to “A comparison of the responses of focused and unfocused PCDs with identical center frequencies (see Figure 2) is shown in Figure 6, using a 20:1 dilution of MBs in normal PBS in SAT2"

	77.
	Page 12 col2 1st paragraph
	Says “Figure 7 shows the response of PBS …"
	Please amend to “Figure 7 shows the response in SAT2 of PBS  …"

	78. 
	Representative Results, page 12, column 2
	Says “…independent samples show clearly elevated…”
	Please amend to “…independent samples, and clearly show elevated…”

	79.
	Page 17, Figure 6
	Says “(C) Power in 2.5...”
	Please amend to “(C) power in 2.5...”

	80.
	Page 18, Figure 7
	Says “(C) Power in 2.5...”
	Please amend to “(C) power in 2.5...”

	81.
	Page 18, Discussion, second column
	Says “the sample chamber need to be”
	Please amend to “the sample chamber needs to be”

	82.
	Page 19, second column, first paragraph
	Says “in eliminating macro bubbles”
	Please amend to “in eliminating macrobubbles”

	83. 
	Discussion, page 19, column 1
	Says “…on their handling may be found in79.”
	Please amend to “… on their handling may be found in Mulvana et al. (2012)79.”

	84.
	Discussion, page 19, column 2
	Says “…uniform over the whole the sample volume.”
	Please amend to “…uniform over the whole sample volume.”

	85.
	Discussion, page 19, column 2
	Says “In particular there may be…”
	Please amend to “In particular, there may be…”

	86.
	Discussion, page 19, column 2
	Says “…in terms of ultrasound/cavitation mediated bioeffects.”
	Please amend to “…in terms of US/cavitation-mediated bioeffects.”

	87. 
	Discussion, page 19, column 1
	Says “…sample volume from the incident ultrasound field.”
	Please amend to “…sample volume from the incident US field.”

	88. 
	Discussion, page 19, column 2
	Says “…to study ultrasound and cavitation mediated effects in more realistic tissue environments.”
	Please amend to “…to study US- and cavitation-mediated effects in more realistic tissue environments.”

	89. 
	Discussion, page 19, column 1
	Says “Microbubble agents are particularly susceptible…”
	Please amend to “MB agents are particularly susceptible…”

	90. 
	Discussion, page 19, column 2
	Says “…will also affect microbubble dynamics…”
	Please amend to “…will also affect MB dynamics…”

	91.
	Discussion, page 19, column 1
	Says “…during handling, it may be helpful to attach…”
	Please amend to “…during handling, in case of the SAT2, it may be helpful to attach…”

	92. 
	Discussion, page 20, column 1
	Says “…between studies of ultrasound mediated bio-effects,”
	Please amend to “…between studies of US-mediated bioeffects,”

	93.
	Discussion, page 20, column 2
	Says “This would however increase…”
	Please amend to “This would, however, increase…”

	94.
	Figure 1 A-C
	
	Please make the figure the full width of the document, as was done for Figure 1 D-F

	95.
	Figure 1, caption title
	Says “Illustrations of two ultrasound exposure system designs…”
	Please amend to “Illustrations of two US exposure system designs…”

	96.
	Figure 4 caption
	Says “Incident peak pressures...”
	Please amend to “Incident peak negative pressures...”

	97. 
	Figure 4, caption title
	Says “…with microbubbles diluted…”
	Please amend to “…with MBs diluted…”

	98.
	Figure 5 caption
	Says “0.7 MPa peak pressure...
	Please amend to “0.7 MPa peak negative pressure...”

	99..
	Figure 5, page 17 
	Caption reads “…of microbubbles in diluted 5x in PBS.”
	Please amend to “…of MBs diluted 5x in PBS.”

	100
	Figure 6 caption
	Says “Figure 6: Effect of PCD focusing geometry recorded with PBS. Drive conditions were: 1.0 MHz, 0.50 MPa peak pressure...”
	Please amend to “Figure 6: Effect of PCD focusing geometry recorded with a 20:1 dilution of microbubbles in normal PBS. Drive conditions were: 1.0 MHz, 0.50 MPa peak negative pressure...”

	101.
	Figure 7 caption
	Says “Drive conditions were 1.0 MHz, 0.50 MPa peak pressure...”
	Please amend to “Drive conditions were 1.0 MHz, 0.50 MPa peak negative pressure...”
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