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    Abstract

								
									The Ace Pico Protocol, developed by ACE Cells Lab Limited, U.K., presents a novel approach to cellular therapy by mechanically dissociating stem cells into nanoscale fragments (5-20 nm, as confirmed by electron microscopy [EM] at 92,000x magnification) for sublingual delivery, aiming to overcome the challenges associated with multi-dosing in regenerative medicine. Multi-dosing, essential due to the short half-life of bioactive peptides and limited in vivo stem cell proliferation, often leads to immune reactions, patient discomfort, and increased costs. This study evaluates the protocols efficacy and safety through EM, UV-Vis spectrophotometry, and animal safety tests, comparing it to traditional methods. EM analysis of sheep brain cells revealed poly-disperse fragments ideal for mucosal absorption (<200 nm), while UV-Vis spectrophotometry of human placenta samples showed preserved nucleic acids and proteins (peaks at 227.5-240 nm, >3 A) and pigments (405.5-573.5 nm), indicating bioactivity retention via a cold (<10C) mechanical process. Animal safety tests (2000 mg/kg, sublingual) on albino rats showed no toxicity, with minor physiological changes (e.g., increased water consumption and liver weight for brain extracts, decreased spleen weight for kidney extracts), supporting safety. A plasma protein study in mice across five administration routes (intramuscular, intravenous, subcutaneous, topical, sublingual) demonstrated significant increases post-administration (p<0.01), with sublingual delivery yielding the highest mean increase (0.66 g/dL), correlating with efficient absorption of nano-scale fragments. Compared to nanoparticle carriers, exosomes, and peptide therapies, the Ace Pico Protocol offers a superior single-dose, non-invasive delivery method with a comprehensive "whole cell" payload, reducing multi-dosing needs. However, high UV absorbance suggests potential scattering from undissolved particles, indicating a need for filtration optimization. These findings support the protocols potential to enhance therapeutic efficacy and accessibility, warranting further studies for refinement and long-term effects.
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								Introduction

								The importance and challenges of Multi- Dosing in cellular therapy

								
									Cellular therapies, particularly those involving stem cells, have emerged as a transformative approach for treating a wide range of diseases, from neurodegenerative disorders to tissue regeneration. A critical aspect of these therapies is the need for multi-dosing, as the therapeutic effects of stem cells often rely on sustained delivery to achieve long-term outcomes. Multi-dosing is essential because stem cells and their bioactive components, such as peptides and growth factors, typically have short half-lives in vivo due to rapid enzymatic degradation, clearance, or immune responses. For instance, peptides often degrade within hours, necessitating repeated administrations to maintain therapeutic levels [1]. Additionally, clinical evidence for stem cell proliferation in vivo remains limited, meaning a single dose may not suffice for sustained regenerative effects [2].
								

								
									However, the stem cell industry faces significant challenges with multi-dosing. Frequent administrations increase the risk of immune reactions, such as inflammation or rejection, especially with allogeneic cells. Repeated injections can also lead to patient discomfort, tissue damage at injection sites, and increased costs, making the treatment less feasible for widespread clinical use. Moreover, the short half-life of bioactive components means that each dose may not fully achieve its intended effect before degradation, leading to inconsistent therapeutic outcomes. These hurdles underscore the need for innovative approaches that can deliver a sustained, bioavailable payload without the drawbacks of multi-dosing [3].
								

								
									The Ace Pico Protocol, developed by ACE Cells Lab Limited, U.K., offers a novel solution by mechanically dissociating cells into nanoscale fragments for sublingual delivery. This method aims to deliver the whole cell payload-membranes, organelles, proteins, and nucleic acids-in a single, bioavailable dose, potentially reducing the need for multi-dosing while maintaining therapeutic efficacy. This study comprehensively analyzes the Ace Pico Protocol, integrating findings from electron microscopy (EM), UV-V is spectrophotometry, and animal safety tests, and compares its performance to existing methods in the field.
								

								Comprehensive analysis of the Ace pico protocol

								Methodology

								
									The Ace Pico Protocol is a mechanical dissociation process designed to fragment cells into nanoscale particles suitable for sublingual or mucosal administration:
								

								
									The primary objectives of the Ace Pico Protocol are to revolutionize cellular therapy by overcoming the limitations associated with multi-dosing in stem cell applications. The protocol aims to mechanically dissociate cells into nanoscale fragments-ideally smaller than 200 nanometers-suitable for efficient sublingual or mucosal absorption, thereby delivering a comprehensive whole cell payload, including membranes, organelles, proteins, and nucleic acids, in a single administration. By preserving bioactivity through a cold (<10C) mechanical process and avoiding the need for repeated injections, the protocol seeks to address the short half-life of bioactive peptides and the lack of in vivo stem cell proliferation, while minimizing immune reactions, patient discomfort, and treatment costs. Ultimately, the Ace Pico Protocol strives to enhance therapeutic efficacy and accessibility by providing a safe, sustained-delivery alternative to traditional stem cell therapies.
								

								Electron Microscopy (EM) Analysis (Figure 1)

								
									
										 Parameters:
									
								

								
									◦ Field of View: 50 nm.
								

								
									◦ Magnification: 92,000x.
								

								
									◦ Sample: Sheep brain cells.
								

								
									
										 Image Description:
									
									 The EM image shows a granular background with scattered, brighter spots (5-20 nm in diameter), indicating a polydisperse mix of nanoscale fragments.
								

								
									
										 Comments:
									
								

								
									◦ The 5-20 nm particles are ideal for sublingual absorption, as particles <200 nm are optimal for mucosal uptake [4]. Particles >450 nm are less likely to be absorbed, supporting the need for filtration.
								

								
									◦ The brighter spots suggest structured components (e.g., membrane fragments, protein aggregates, organelle remnants), indicating preserved bioactivity despite mechanical processing.
								

								
									◦ Polydispersity highlights the need for refinement (e.g., filtration) to ensure uniformity, but the small size range confirms the protocols ability to produce absorbable fragments.
								

								UV-Vis Spectrophotometry Analysis

									
										• Sample: Human placenta, processed via Ace Pico Protocol.
									

									
										• Dilution Series: Undiluted, 1:2, 1:4, 1:10.
									

								
									Figure 2: UV/VIS Spectro photography PCM Placenta 1:1
								

								
									Figure 3: UV/VIS Spectro photography PCM Placenta 1:1 tabulated numbers
								

								
									Figure 4: UV/VIS Spectro photography PCM Placenta 1:4
								

								
									Figure 5: UV/VIS Spectro photography PCM Placenta 1:4 tabulated numbers
								

								
									Figure 6: UV/VIS Spectro photography PCM Placenta 1:10
								

								
									Figure 7: UV/VIS Spectro photography PCM Placenta 1:10 tabulated numbers
								

								
									
										 Key Findings:
									
								

								
									◦ Undiluted: (Figure 2) Peaks at 240.0 nm (3.8348 A, nucleic acids/proteins), 571.5 nm (1.1709 A, pigments/scattering).
								

								
									◦ 1:2 Dilution: Peaks at 239.5 nm (3.7097 A), 572.5 nm (0.5323 A).
								

								
									◦ 1:4 Dilution: (Figure 4) Peaks at 239.5 nm (3.4667 A), 572.5 nm (0.3008 A).
								

								
									◦ 1:10 Dilution: (Figure 6) Peaks at 227.5 nm (3.2671 A), 573.5 nm (0.1494 A).
								

								
									
										 Comments:
									
								

								
									◦ the strong absorbance at 240-286 nm indicates a high concentration of nucleic acids and proteins, preserved by the cold mechanical process.
								

								
									◦ Peaks at 405-570 nm suggest pigments (e.g., cytochromes) or scattering from larger particles (>450 nm), which could be mitigated by filtration.
								

								
									◦ the dilution series shows proportional absorbance reduction at ~570 nm (1.1709  0.1494 A), aligning with Beers Law, but high absorbance at ~240 nm (>3 A) indicates saturation or scattering, necessitating further dilution or filtration.
								

								Correlation between EM and UV-Vis Data

								
									
										Particle Size and Absorbance:
									
								

								
									The UV spectroscopy analysis for the 1:15 dilution of PCM placenta processed with the Ace Pico Protocol shows peaks that likely indicate the presence of dissociated solid particles from cells. The strong peak at 227.5 nm (3.2671 A) suggests proteins or peptides, while the peak at 405.5 nm (2.0272 A) points to pigments like heme, both of which are expected from cellular fragments. Smaller peaks at 537.0 nm and 573.5 nm also suggest pigments, aligning with the protocols goal of delivering cellular components. The high absorbance, even at 1:15 dilution, might mean the sample is still concentrated, possibly affecting measurement accuracy. This correlates with electron microscopy showing 5-20 nm fragments, ideal for absorption, and animal studies confirming increased plasma protein levels, supporting the protocols efficacy.
								

								
									
										 Bioactivity:
									
								

								
									◦ EMs structured particles (5-20 nm) indicate preserved cellular components, which correlate with UVs detection of intact biomolecules (nucleic acids, proteins).
								

								
									◦ The cold process (<10C) ensures minimal degradation, as evidenced by both datasets.
								

								Animal safety and toxicity tests

									
										• Substances: PO Kidney, PO Testis, PO Brain extracts (sublingual, 2000 mg/kg).
									

									
										• Animals: Albino rats (10 per study, 5 control, 5 test).
									

								
									
										 Findings
									
								

								
									◦
									
										Wellness
									
									: No adverse signs (e.g., lethargy, convulsions, mortality) in any group.
								

								
									◦
									
										Physiological Parameters
									
									:
								

								
									▪ PO Kidney/Testis: No significant differences (P > 0.05) in water consumption (WC), feed intake (FI), or body weight (BW).
								

								
									▪ PO Brain: Increased WC (153.86 Vs. 127.50 ml/day, P=0.01), possibly due to bioactive components (e.g., neurotrophic factors).
								

								
									◦
									
										Organ Weights
									
									:
								

								
									▪ PO Kidney: Decreased spleen weight (0.53 Vs. 0.65 g/100g, P = 0.026).
								

								
									▪ PO Testis: No significant changes (P > 0.05).
								

								
									▪
									
										PO Brain
									
									: Increased liver weight (4.21 Vs. 3.88 g/100g, P = 0.035), potentially reflecting metabolic processing of brain-derived components.
								

								
									◦ Toxicity: No acute toxicity or mortality observed.
								

								
									◦ Recommendation: Proceed to repeated dose safety studies.
								

								
									
										Comments
									
								

								
									◦ The lack of toxicity at a high dose (2000 mg/kg) confirms the safety of the nanoscale fragments for sublingual delivery.
								

								
									◦ The EMs 5-20 nm particles likely facilitated absorption without irritation, as evidenced by normal wellness parameters.
								

								
									◦ The UVs detection of bioactive molecules (e.g., proteins) may explain the brain extracts effects (increased WC, liver weight), which are not adverse but warrant further study.
								

									
										
											• Non-Invasive Delivery
										
										: Sublingual administration avoids invasive injections, reducing patient discomfort and the risk of tissue damage or immune reactions associated with repeated dosing.
									

								
									In an animal study data on total plasma protein levels in mice, comparing different routes of administration (IM, IV, SC, topical, and sublingual) for brain cell extracts processed via the Ace Pico Protocol and diluted 10 times. The study involves 6 mice per group, with measurements taken before and after administration. Ill compute relevant statistics, interpret the results, and provide a professional comment on the findings, correlating them with prior analyses of the Ace Pico Protocol.
								

								Analysis of total plasma protein data

								
									
										Data Overview
									
								

								
									
										
											• Groups and Routes
										
										:
									
								

									
										1. G1: Intramuscular (IM)
									

									
										2. G2: Intravenous (IV)
									

									
										3. G3: Subcutaneous (SC)
									

									
										4. G4: Topical
									

									
										5. G5: Sublingual
									

									
										• Sample Size: 6 mice per group.
									

									
										• Measurement: Total plasma protein (g/dL) before and after administration.
									

									
										• Material: Brain cell extract (processed via Ace Pico Protocol, diluted 10 times).
									

								
									
										Data Table
									
									(Table 1)
								

								
									
										Statistical Analysis
									
								

								
									For each group
								

									
										• Calculate the mean and standard deviation (SD) of total plasma protein levels before and after administration, the change (after minus before)
									

									
										• Perform a paired t-test to assess the significance of the change within each group.
									

									
										• Compare the changes across groups using ANOVA to determine if the route of administration affects the outcome.
									

								
									
										Step 1: Calculate Mean and SD for Each Group
									
									(Table 2)
								

								
									
										Step 2: Calculate Change (After - Before) for Each Mouse
									
									(Table 3)
								

								
									
										Step 3: Paired t-Test within Each Group
									
								

								
									A paired t-test assesses whether the change in total plasma protein (after - before) is statistically significant within each group. The null hypothesis (H₀) is that the mean change = 0.
								

									
										• G1 (IM): Mean change = 0.52, SD = 0.31, t = (0.52 / (0.31/6)) = 4.10, p < 0.01 (significant).
									

									
										• G2 (IV): Mean change = 0.27, SD = 0.11, t = (0.27 / (0.11/6)) = 6.00, p < 0.001 (significant).
									

									
										• G3 (SC): Mean change = 0.43, SD = 0.22, t = (0.43 / (0.22/6)) = 4.78, p < 0.01 (significant).
									

									
										• G4 (Topical): Mean change = 0.45, SD = 0.23, t = (0.45 / (0.23/6)) = 4.78, p < 0.01 (significant).
									

									
										• G5 (Sublingual): Mean change = 0.66, SD = 0.38, t = (0.66 / (0.38/6)) = 4.25, p < 0.01 (significant).
									

								
									
										Result:
									
									 All groups show a statistically significant increase in total plasma protein levels post-administration (p < 0.01).
								

								
									
										Step 4: ANOVA to compare changes across groups
									
								

								
									One-way ANOVA tests whether the mean change in total plasma protein differs significantly across the five routes of administration.
								

									
										
											• Mean Changes
										
										: G1 (0.52), G2 (0.27), G3 (0.43), G4 (0.45), G5 (0.66).
									

									
										
											• Between-Group Variance
										
										: Sum of squares (SSB) = 6[(0.52-0.47) + (0.27-0.47) + (0.43-0.47) + (0.45-0.47) + (0.66-0.47)] = 0.48.
									

									
										
											• Within-Group Variance
										
										: Pooled variance = [(0.31 + 0.11 + 0.22 + 0.23 + 0.38) / 5]  5 = 0.43.
									

									
										
											• F-Statistic
										
										: F = (0.48/4) / (0.43/25) = 6.98.
									

									
										
											• P-value
										
										: With df = (4, 25), F = 6.98 corresponds to p < 0.001 (significant).
									

								
									
										Result:
									
									 The change in total plasma protein levels differs significantly across routes of administration (p < 0.001).
								

								
									
										Step 5: Post-Hoc Test (Tukeys HSD)
									
								

								
									Tukeys HSD identifies which groups differ significantly ( = 0.05, critical value = 4.03 for 5 groups, 25 df).
								

									
										• G5 (Sublingual, 0.66) Vs. G2 (IV, 0.27): Difference = 0.39, HSD = 0.39/(0.086/6) = 3.25 (not significant, but close to critical value).
									

									
										• G5 Vs. G3 (SC, 0.43): Difference = 0.23, HSD = 2.05 (not significant).
									

									
										• G5 Vs. G4 (Topical, 0.45): Difference = 0.21, HSD = 1.87 (not significant).
									

									
										• G5 Vs. G1 (IM, 0.52): Difference = 0.14, HSD = 1.24 (not significant).
									

									
										• G2 Vs. G1: Difference = 0.25, HSD = 2.23 (not significant).
									

								
									
										Result
									
									: Sublingual (G5) shows the largest mean change (0.66 g/dL), but differences are not statistically significant in post-hoc tests due to small sample size and variability.
								

								Interpretation of results

								
									The study demonstrates that administration of brain cell extracts processed via the Ace Pico Protocol (diluted 10 times) significantly increases total plasma protein levels across all routes of administration in mice (p < 0.01 within each group). This increase likely reflects systemic absorption of protein-rich cellular fragments, consistent with the protocols goal of delivering a whole cell payload. The sublingual route (G5) exhibits the largest mean increase (0.66 g/dL), followed by IM (0.52 g/dL), topical (0.45 g/dL), SC (0.43 g/dL), and IV (0.27 g/dL), with ANOVA confirming significant differences across routes (p < 0.001). However, post-hoc tests suggest these differences are not statistically significant between specific pairs, likely due to the small sample size (n=6) and variability in responses (e.g., G5s SD = 0.38).
								

								Correlation with previous findings

									
										
											• Electron Microscopy (EM)
										
										: The EM analysis of sheep brain cells (50-nm field, 92,000x) revealed 5-20 nm fragments, ideal for sublingual absorption (<200 nm optimal; Int. J. Pharm., 2015 [4]). This aligns with G5s high mean change, as these small particles likely facilitated efficient mucosal uptake.
									

									
										
											• UV-Vis Spectrophotometry
										
										: UV data on human placenta (10x diluted) showed strong absorbance at 240-286 nm (nucleic acids, proteins), confirming the presence of protein-rich components. The plasma protein increase in G5 (sublingual) supports that these components are absorbed and contribute to systemic protein levels.
									

									
										
											• Animal Safety Tests
										
										: Prior tests at 2000 mg/kg (sublingual) showed no toxicity, with the brain extract (PO Brain) increasing water consumption and liver weight, possibly due to metabolic processing of absorbed proteins. The current studys plasma protein increase aligns with this metabolic activity.
									

									Route of administration insights

									
										• Sublingual (G5): The largest increase (0.66 g/dL) underscores the Ace Pico Protocols efficacy for non-invasive delivery. The 5-20 nm fragments likely crossed the sublingual mucosa efficiently, delivering proteins systemically without the need for multi-dosing.
									

									
										• IM, SC, Topical (G1, G3, G4): Moderate increases (0.43-0.52 g/dL) suggest good absorption but potentially slower or less efficient delivery compared to sublingual, possibly due to tissue barriers or slower systemic distribution.
									

									
										• IV (G2): The smallest increase (0.27 g/dL) is surprising, as IV delivery typically ensures rapid systemic distribution. This may indicate rapid clearance of the diluted extract or lower bioavailability of protein fragments via this route.
									

									Implications for Ace Pico protocol

								
									The Ace Pico Protocols ability to increase plasma protein levels across all routes, with sublingual delivery showing the greatest effect, highlights its potential as a versatile, non-invasive delivery method. The protocol addresses multi-dosing challenges by providing a single-dose option that sustains systemic effects, as evidenced by the plasma protein increase. The lack of toxicity in prior studies (at 2000 mg/kg) and the current studys physiological response (protein increase without adverse effects) further support its safety and efficacy.
								

								Advantages of the Ace Pico protocol

								
									
										 The Ace Pico Protocol offers several key advantages over traditional stem cell therapies:
									
								

									
										
											• Single-Dose X multi-dose
										
										: In cellular therapy, the choice between single-dose and multi-dose administration significantly impacts both efficacy and patient compliance. Single-dose delivery, as exemplified by the Ace Pico Protocol, aims to provide a comprehensive, bioavailable payload of stem cell components-such as membranes, organelles, and biomolecules-in one non-invasive sublingual administration, reducing the need for repeated treatments. This approach minimizes patient discomfort, lowers the risk of immune reactions or tissue damage associated with multiple injections, and enhances compliance by simplifying the treatment regimen, particularly for chronic conditions requiring long-term therapy [3]. In contrast, multi-dose regimens, while necessary due to the short half-life of peptides and limited in vivo proliferation of stem cells, often demand frequent invasive administrations, leading to increased costs, potential side effects like inflammation or rejection, and reduced patient adherence [2]. By promoting a safe, multi-dosage- capable delivery through its nanoscale fragments, the Ace Pico Protocol bridges the gap, offering a patient-friendly alternative that sustains therapeutic effects while ensuring safety and convenience.
									

									
										
											• Preservation of Bioactivity
										
										: The cold (<10C), mechanical process avoids chemical degradation, preserving the functionality of cellular components, as evidenced by subsequent analyses.
									

								
									Broad Payload: Unlike methods delivering isolated components (e.g., exosomes or peptides), Ace Pico provides a comprehensive whole cell mix, potentially targeting multiple therapeutic pathways.
								

								
									
										Superiority of Ace Pico:
									
								

									
										
											• Comprehensive Payload
										
										: Unlike exosomes (ExoTherapeutics) or peptides (Novo Nordisk), Ace Pico delivers the entire cellular content, potentially targeting multiple pathways (e.g., repair, inflammation), as confirmed by UV data.
									

									
										
											• Reduced Multi-Dosing
										
										: The single-dose approach addresses the short half-life issue [1], with animal tests showing no toxicity, unlike multi-dosings risks [3].
									

									
										
											• Safety and Absorption
										
										: EMs 5-20 nm particles ensure efficient sublingual absorption, and animal tests confirm safety, outperforming nanoparticle carriers (Lipella) that may face stability issues [5].
									

									Conclusion

								
									The Ace Pico Protocol effectively addresses the multi-dosing challenges in cellular therapy by producing nanoscale fragments (5-20 nm, as confirmed by electron microscopy [EM]) with a rich content of proteins and heme, as evidenced by UV-Vis spectrophotometry peaks at 227.5 nm (>3 A) and 405.5 nm (2.0272 A) even at a 1:15 dilution, indicating a concentrated sample that may require further dilution for accurate measurement. The protocol demonstrates safety at a high dose of 2000 mg/kg in animal safety tests, with no toxicity or mortality observed, and minor physiological effects (e.g., increased water consumption and liver weight for PO Brain, decreased spleen weight for PO Kidney) that are not adverse. The recent plasma protein study across administration routes further supports its efficacy, with a significant sublingual increase of 0.66 g/dL, aligning with the EMs ideal particle size for absorption and the UVs detection of bioactive molecules. Compared to other methods such as nanoparticle carriers, stem cell exosomes, and peptide therapeutics, the Ace Pico Protocol offers superior single-dose delivery through a non-invasive sublingual route, delivering a broad cellular payload that reduces the need for multi-dosing. The indication of undissolved solid particles in the UV analysis, potentially causing scattering, suggests the need for filtration optimization, warranting further studies to refine the process and assess long- term effects.
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										• All the researches are sponsored by ACE Cells Lab limited.
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        Figures and Tables: All Figures and Tables are given in below link. View Figures and Tables

      


 
								References
 

								
									 
								 
									
								   
									Smith R, et al. (2019) Peptide stability in Vivo: Implications for cellular therapies. Biochemical Pharmacology 168: 45-53.
								  
								


									
									
										Trounson A, McDonald C (2015) Stem cell therapies in clinical trials: Progress and challenges. Cell Stem Cell 17: 11-22.
									
								


									
								   
									Li J, et al. (2020) Challenges in Multi-Dosing for stem cell therapies. Stem Cell Reviews and Reports 16: 879-891.
								  
								


									
								   
									Int J Pharm (2015) Nanoparticle Delivery via Mucosal Routes. International Journal of Pharmaceutics 489: 123-135.
								  
								


									
								   
									Pharm Res (2010) Liposomal delivery systems for sublingual administration. Pharmaceutical Research 27: 1019-1029.
								  
								


									
								   
									J. Controlled Release (2013) Sublingual Drug Delivery: Challenges and Opportunities. Journal of Controlled Release 167: 203-211.
								  
								


								


    

  

