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[bookmark: _Toc234228722]Introduction
[bookmark: _Toc234228723]About Enabling Technologies Consortium (ETC)
The Enabling Technologies Consortium (ETC) is comprised of pharmaceutical and biotechnology companies collaborating on issues related to pharmaceutical chemistry, manufacturing, and control with the goal of identifying, evaluating, developing, and improving scientific tools and techniques that support the efficient development and manufacturing of pharmaceuticals. The purpose of this consortium is to identify pro-actively high-value opportunities to deliver innovative technologies where the business case is compelling, and collaboration with the broader external community is required.
[bookmark: _Toc234228724]Request for Information
Publication of this Request for Information is the first step by ETC to solicit interest in collaborating on the project titled “Solubility Prediction of Multicomponent Crystals.” The information collected during this process along with subsequent interviews will be used for evaluation purposes. Depending on the responses received ETC may choose to select a collaborator solely based upon its response to the RFI or may choose to refine project requirements and subsequently release a Request for Proposals (RFP) to aid in the collaborator selection process.
[bookmark: _Toc449359838][bookmark: _Toc234228725]Disclaimer
The contents and information provided in this RFI are meant to provide general information to parties interested in developing the project “Solubility Prediction of Multicomponent Crystals.” The successful respondent selected by ETC will be required to execute an Agreement that will govern the terms of the project.  When responding to this RFI, please note the following:
· This RFI is not an offer or a contract
· Responses submitted in response to this RFI become the property of ETC
· Respondents will not be compensated or reimbursed for any costs incurred as part of the RFI process
· If ETC receives and responds to questions from RFI respondents, ETC reserves the right to anonymize the questions and make the questions and ETC’s responses available to all respondents via our website
· Responses to RFIs should contain only high-level discussions of product development efforts and should not contain trade secrets or confidential information. ETC does not make any confidentiality commitments with respect to RFI responses but agrees not to publicly distribute RFI responses outside of ETC or share RFI responses with other respondents.
· ETC is not obligated to contract for any of the products or services described in this RFI
· ETC reserves the right to:
· Accept or reject any or all proposals
· Waive any anomalies in proposals
· Negotiate with any or all bidders
· Modify or cancel this RFI at any time

[bookmark: _Toc234228726]RFI Contact Information
All questions and inquiries regarding this RFI should be directed to: 
Ms. Fatou Sarr
ETC Secretariat
c/o Faegre Drinker Biddle & Reath, LLP
1500 K St NW 
Washington DC, 20005-1209  
202.230.5148
info@etconsortium.org 
http://www.etconsortium.org/ 
[bookmark: _Toc234228727]Anticipated Time Frames for Evaluation and Selection Process*
Issue RFI	June 30, 2026 
Questions on RFI due	July 21, 2026 
Responses to RFI due	August 21, 2026
*Dates subject to change without notice

Please submit your response electronically to the above address.  Responses received after August 21, 2026 will not benefit from full consideration and may be excluded from the selection process.
[bookmark: _Toc234228728]Project Scoping and Project Execution
Once ETC selects a respondent to collaborate with on the project, ETC project sponsors will work with the selected respondent (“Collaborator”) to define the project scope and work to finalize a Statement of Work (SOW) for the project which describes project timelines, milestones, budget, deliverables, etc. The SOW exercise will be conducted via email, web-meetings, and/or an in-person workshop. Following finalization of the SOW, the project will be brought forward to the ETC Board of Directors to authorize moving to execution.

Once authorized by the ETC Board of Directors, the ETC Secretariat will work with the selected collaborator to negotiate and finalize a contract between the two parties, leveraging ETC’s Development Agreement and Non-Disclosure Agreement accelerator templates.  In parallel to this negotiation, the Secretariat will also work to finalize and execute our internal project Charter between participating ETC members.  
[bookmark: _Toc234228729]Intellectual Property
ETC acknowledges that this project, or aspects thereof, may require the use and incorporation of existing intellectual property and/or the development of new intellectual property in order to successfully complete the project.
[bookmark: _Toc234228730]Existing Intellectual Property
· ETC as an organization will not engage in negotiations with the owner of any intellectual property on the respondent’s or ETC’s behalf;
· It is the responsibility of the respondent to conduct an intellectual property search and take all necessary steps to ensure their proposed project will not infringe or misappropriate any intellectual property right of a third party and/or obtain all necessary consents, assignments and licenses to provide the solution in the project proposal.  
[bookmark: _Toc234228731]New Intellectual Property
With most projects conducted with ETC:
· All commercialization rights will reside with the collaborator;
· ETC will not assume ownership of any intellectual property (IP) developed by the collaborator or expect royalties from future commercial sales.

[bookmark: _Toc234228732]Project Information
[bookmark: _Toc234228733]Possible Project Sponsors
	AbbVie, Amgen, Astra Zeneca, Biogen, Boehringer Ingelheim, Bristol Myers Squibb, Genentech, Gilead, GSK, Johnson & Johnson, Takeda


[bookmark: _Toc234228734]Description


	RFI Focus Area: The ETC is seeking a practical, scalable, and scientifically robust computational tool for the prediction of solubility in multicomponent crystal systems, particularly salts and cocrystals, with sufficient predictive capability to reduce reliance on extensive experimental screening and support more efficient pharmaceutical discovery and development.
Accurate solubility prediction is an essential element of drug substance and drug product development, as it can reduce the extent of experimental screening required and improve the efficiency and timeliness of CMC development. 
The size (MW of 300 to 400 g mol-1 to 1000-1500 g mol-1) and structural complexity of active pharmaceutical ingredients have increased, and small molecule drug candidates are more frequently developed as multicomponent systems, including salts, cocrystals, solvates, and hydrates. Existing tools have limited applicability to such systems, particularly where ionic species, ion pairing, and solid-state intermolecular interactions are relevant. Another challenge is that the existing tools primarily focus on solution-phase thermodynamics and do not explicitly model the solid-state intermolecular interactions in multicomponent crystals.
A variety of solubility modeling approaches are currently available, ranging from simpler group contribution methods, such as UNIFAC, to more advanced approaches, such as PC-SAFT and COSMO-RS[footnoteRef:2]. These methods differ in their predictive performance, data requirements, computational burden, and there is no consistent harmonization across models or application contexts.  [2:  Klajmon M. doi: 10.1021/acs.molpharmaceut.2c00573] 

Another recent development is the use of machine learning to derive solubility models[footnoteRef:3]. An important drawback is that these models need an accurate and relevant data set for training; at least 500 datapoints with a reproduceable description of the observation method and known solid state. The available datasets for training are usually (neutral and single component) small molecules, and many pharmaceutical companies are reluctant to share their datasets to improve the training of the models. Although the latter improve in accuracy, their broader use is often constrained by significant computational and/or experimental requirements. There is a clear need for an experimentally validated computational approach that can deliver accurate estimation of solubility for organic multicomponent crystals.  [3:  Attia L. et al., Nature communications (2025)116, 7497 https://doi.org/10.038/s41467-05-62717-7] 




[bookmark: _Toc234228735]Requirements
[bookmark: _Toc234228736]Necessary Hardware and Software Requirements
	The scope of work listed in the sections below highlights the open questions identified by the Solubility Modeling Working Group in the area of in-silico solubility prediction of multicomponent crystals. Interested parties are welcome to respond to any number of the sections below, especially if their expertise can only address certain sections or a portion of a given section.


Input data requirements
The minimum inputs should be the solute connectivity information (SMILES or equivalent formalism) as well as a list of solvent systems (i.e. solvents + volume composition) in which the solubility should be predicted. The default temperature should be room temperature (25 °C). It is desirable that the user can predict the solubility at higher temperatures. In the absence of temperature input, only the room temperature solubility shall be predicted. Similarly, the user should be able to input the ionic strength but does not have to. In the absence of provided ionic strength, the prediction will consider a limit of 0.
Three descriptor classes are supported: (1) 1D and 2D descriptors derived directly from SMILES, such as MW, hydrogen‑bond counts, logP, and graph-based embeddings; (2) 3D and quantum-mechanical descriptors from automatable workflows, such as COSMO-based surfaces, conformer-derived properties, QM energies, and calculated melting points, while excluding descriptors that require extensive manual tuning or high-cost simulations like molecular dynamics; and (3) experimental descriptors, such as reference solvent solubilities, heat of fusion, and melting point.
Descriptor generation should use open-source software when possible; industry-standard proprietary tools may be used when necessary, especially if the descriptors generated are important to the model accuracy and lack any open-source alternative.
The list of software provided here is non-exhaustive and could be amended:
· COSMOtherm
· Turbomole
· Schrodinger Suite
· Gaussian
· Material Studio
· ACD/Labs
· MOE
· ChemAxon tools
· ...
Several modeling approaches such as pure machine learning, active learning, COSMO‑RS–based, and equation‑of‑state methods such as PC‑SAFT, etc., can be considered depending on the intended mode of use. In practice, the selected approach informs which inputs are required or optional, and the available inputs likewise guide the most suitable approach.

Prediction capabilities:
The developed model should be able to predict the solubility of salts and co-crystals in organic solvents and biorelevant media. Solubility prediction in pure solvents and mixtures of solvents should also be allowed up to at least binary mixtures and preferably, ternary and above mixtures. Ternary and above mixtures can be left out of the prediction capabilities if predictions or training of the model for these systems is prohibitively expensive with the method of choice. The list of solvents should cover organic solvents commonly used in pharmaceutical process development and early formulation development. Solubility prediction in biorelevant media, if possible, would also be desired. The biorelevant media of interest to this forum are FaSSIF[footnoteRef:4], FeSSIF[footnoteRef:5], and SGF[footnoteRef:6], with compositions available in the respective references.  [4:  Biorelevant.com. FaSSIF composition. Available at: https://biorelevant.com/learning_center/fassif-composition/?filter=Biorelevant%20media]  [5:  Biorelevant.com. FeSSIF composition. Available at: https://biorelevant.com/learning_center/fessif-composition/?filter=Biorelevant%20media]  [6:  Biorelevant.com. What is FaSSGF? Available at: https://biorelevant.com/learning_center/what-is-fassgf/?filter=Biorelevant%20media] 

 
Solubility prediction models can be used in various applications depending on their prediction capabilities. The first application is in solvent screening, where solvents are ranked based on the solubility of a particular crystal form in each solvent to choose good solvents and antisolvents for process development. For this application, the model should be able to estimate and rank dissociation constants and free energy of solvation in different solvents to a good accuracy without the requirement of experimental data input. However, the model should have the option to accept additional calculated or measured data as inputs to achieve improved accuracy for absolute solubility predictions. 
 
Another application is counter-ion and counter-crystal screening to explore salts and cocrystals with improved solubilities. In this case, the model should have the ability to predict absolute solubilities of crystal forms composed of different counter-ions and counter-crystals. This extended capability is not required but if attainable, highly desired for broader applicability. 
 
The model should have reasonable predictive performance (desired accuracy and expected performance will be mentioned in output requirements) across a variety of pharma-relevant small molecules (defined as molecules with molecular weight less than 1500  g mol-1, though the ability to go beyond 1500 g mol-1 with acceptable accuracy would be welcomed) and should accept organic and inorganic counter-ions and counter-crystals including common acid and base co-formers from the Handbook of Pharmaceutical Salts[footnoteRef:7] that are generally recognized as safe. A representative but not exhaustive list of common acid, base, and neutral co-formers have been included in the Appendix.   [7:  Wermuth, C.G. ed., 2002. Handbook of pharmaceutical salts: properties, selection, and use (Vol. 2). Weinheim: Wiley-vch.] 


Output requirements:
A model should be developed to predict the solubility of multicomponent active pharmaceutical ingredients (salts/co-crystals) in both organic solvents and biorelevant media. The model’s predictions must be validated, ensuring accuracy in line with the state-of-the-art methods of solubility prediction for neutral single component crystals. An accuracy of at least 0.9 RMSE in logS and a solvent ranking capability, quantified by Spearman coefficient,  0.75 is desired. Note that these metrics are proposed for the base case (no experimental data provided, and expected to get better as solid state data/experimental data is inputted) The impact of increasing data availability on model accuracy should be demonstrated through three scenarios: (1) predictions using only SMILES representations, (2) predictions incorporating both SMILES and solid-state properties (such as melting point and heat of fusion), and (3) predictions incorporating 5–10 experimental solubility measurements.
Model performance should be reported for various solvent systems, including pure solvents, binary mixtures, and more complex systems containing three or four solvents. Optionally, the model may also be evaluated for its ability to predict impurity rejection, with validation of these predictions. Impurity rejection may be evaluated in terms of a solubility-based purge factor, which is calculated based on the ratio of the predicted API and impurity solubilities.
Collaboration with the ETC team is expected for selecting the benchmarking data and determining the modeling approach. A thorough model discrimination analysis should be conducted, providing clear justification for the chosen models. The final deliverable must include the complete and well-documented code.


Software-related requirements
The focus of this RFI is to gather information about existing theoretical and computational approaches and/or seek collaborators for the development of new approaches for multicomponent solubility prediction. Although priority is given to the theory, the ETC envisions a final product in the form of a software package. The specifications listed below are desired to ensure ease of use and integration of the software package into the software ecosystem of the member companies, but the implementation is open for discussion with the responders. 
The developed application should focus on two aspects from a user experience perspective: (i) it should be user-friendly and (ii) should be easily integrated with other applications and firmware. 

User-friendly interface: The users of this application will come from different backgrounds, mainly chemists and engineers, so the application should satisfy the needs of both.  
The application user interface must be designed such that all functionalities and data can be accessed within no more than three nested layers of pages. 

User manual and documentation: The user's input, application functionalities and data outputs should all be clearly defined for the user; help messages should appear for every tab, input, output and functionality when hovering over it. It should come with a “help” user manual that explains all the functionalities in the application so new users can read the manual and use the software correctly. 

Software integration: The input to the application and output from the application should be possible in multiple formats and flows. 
(a) Inputs: The application should accept inputs in the form of pre-populated excel sheets, from .txt file, from an SQL database, or from another application through an Application Programming Interface (API) (so the application must have a Python API in REST). Optionally, it can accept inputs from an OPCUA server in real-time (so the application needs to have an OPCUA server and client) or MQTT communication for cloud data transfer (optional). The application functionalities and its parameters should also be able to be accessed and controlled via the API. 
(b) Outputs: Similarly, output data should be published in excel format, .txt file, PDF report, SQL database, as well as via the Python API. Optionally, output can be transferred via OPCUA (in real-time) so it can be connected to real-time applications. 



[bookmark: _Toc234228737]Optional Hardware and Software Requirements
	Optional requirements have been discussed along with the necessary requirements in Section 2.3.1, as well as listed as optional in Section 5.2. 



[bookmark: _Toc234228738]Availability Requirements
	· Commercially available and supported system.
· Any requisite service on the instrument should be available globally.
· Vendor-provided, hardware and software support is expected for the reasonable life of the product.
· Hardware, software, and firmware updates should be field deployable and available at reasonable cost following launch of the commercial technology.



[bookmark: _Toc234228739]Licensing Requirements for Commercialized Product
	· Software will be licensed to ETC participants at no cost during (i) development and (ii) a mutually agreed beta testing period. Thereafter, software will be available for licensing on a perpetual basis or subscription basis at the option of customer.
· Software shall be available for self-hosting by (or on behalf of) customer even if the collaborator elects to make a SaaS alternative available.
· The collaborator shall make available industry standard support.
· Ownership of data generated on system resides with customer.




[bookmark: _Toc234228740]Criteria for Evaluation
	The ETC will evaluate the responses to this RFI based on the respondent’s ability to:
· Provide responses reflecting a desire to participate in collaboration.
· Meet the functional, performance, and technical requirements described in this RFI as evidenced by the RFI response and presentations made to ETC.
· Provide a cost-effective solution that is compatible with the goals of the project.
· Demonstrate domain expertise and an ability to work collaboratively with the ETC in development of solubility prediction of multicomponent crystals. 
· Provide a superior level of customer service and technical support, both pre-installation and post-installation to clients.
· Discuss potential partnerships and current development efforts that show similarities to this RFI. 
· Provide any additional capabilities that may differentiate them from other potential collaborators. 

Please note that due to the volume of responses received, ETC only provides general updates related to the status of the review process and will not provide individualized feedback as to why a particular proposal was not selected by ETC.


[bookmark: _Toc234228741]Respondent Profile 
(To be completed by respondent)

Please provide information to the following:
[bookmark: _Toc234228742]Company/Organization Information
	Company/Organization Name
	

	Address
	

	City
	

	State
	

	Country
	

	Zip Code
	

	Website
	






[bookmark: _Toc234228743]Primary Contact Person
	Name
	

	Title
	

	Email address
	

	Phone Number
	



[bookmark: _Toc234228744]Company/Organization Overview
Provide a brief overview of your company/organization including number of years in business, number of employees, nature of business, description of clients, and related products developed and commercialized to date.

	








[bookmark: _Toc234228745]Parent Corporation and/or Subsidiaries
Identify any parent corporation and or subsidiaries, if appropriate.
	










[bookmark: _Toc234228746]Summary of Expertise
Give a brief description of your company/organization’s expertise in the area/field related to this RFI. Include any experience working on projects with Consortia/Associations.
	








[bookmark: _Toc234228747]Standards Certifications
List any certifications currently held, including date received, duration, and renewal date.
	








[bookmark: _Toc234228748]Goals and Strategic Vision
Provide a summary of your company/organization’s short term and long-term goals and strategic vision.
	








[bookmark: _Toc234228749]Miscellaneous
	








[bookmark: _Toc234228750]Company/Organization Response to RFI (to be completed by RFI respondent)
[bookmark: _Toc234228751]Proposal
If additional documentation or schematics are required to respond to a particular question, please answer the question as succinctly and accurately as possible and reference supplemental attachments.  
	



[bookmark: _Toc234228752]Functional Requirements & Specifications
Refer to the following Functional Requirements and Specifications checklist which summarizes the collective requirements and specifications by the member companies participating in the project.

Based upon your proposed approach to deliver a solution, provide a response to each checklist item along with comments and assign one of the following Codes to each item:
	A
	Current capability of existing product

	B
	Able to add capability as requested

	C
	Able to add capability with modification to ETC request

	D
	Unable to add capability



	Feature
	Requirement
	Required or Optional
	Code
	Vendor Comments

	Input data requirements
	The minimum input requirement should be the solute SMILES. 
	R
	
	

	Input data requirements
	Isomeric SMILES should be accepted
	O
	
	

	Input data requirements
	Additional low-throughput molecular descriptors (QM descriptors/experimental data) can be used as input for better accuracy, but should be optional
	O
	
	

	Input data requirements
	If additional descriptors are needed for better accuracy, collaboration with the ETC team is expected to ensure that descriptor calculation modules can be integrated into the model
	N/A
	
	

	Prediction capabilities
	Solubility prediction of multicomponent crystals in organic solvents (and mixtures thereof up to binary mixtures) and water
	R
	
	

	Prediction capabilities
	Solubility prediction in ternary and above mixtures 
	O
	
	

	Prediction capabilities
	The model should be able to rank solubility of a particular crystal form in a list of solvents to a good accuracy
	R
	
	

	Prediction capabilities
	It is desired that the model can also predict absolute solubilities for different crystal forms to be able to do in-silico counter-ion and counter-crystal screening
	O
	
	

	Prediction capabilities (scope)
	List of solvents should cover organic solvents commonly used in pharmaceutical process development and early formulation development 
	R
	
	

	Prediction capabilities (scope)
	Solubility prediction capability in biorelevant media (FASSIF, FESSIF) is also desired but not required
	O
	
	

	Prediction capabilities (scope)
	Traditional small molecules with MW <~1500 g mol-1 should be accepted as solutes
	R
	
	

	Prediction capabilities (scope)
	Beyond MW 1500 g mol-1 molecules desired but not required 
	O
	
	

	Prediction capabilities (scope)
	The model should be able to handle organic and inorganic counter-ions and counter-crystals including common acid and base co-formers from the Handbook of Pharmaceutical salts
	R
	
	

	Output requirements (validation and benchmarking)
	Model predictions should be validated against a benchmarking dataset compiled of solutes representative of active pharmaceutical ingredients 
	R
	
	

	Output requirements (validation and benchmarking)
	Model discrimination analysis should be conducted, providing justification for the chosen model
	R
	
	

	Output requirements (validation and benchmarking)
	The sourcing of the benchmarking dataset is open to discussion (does the collaborator have the capability to do solubility measurements?)
	N/A
	
	

	Output requirements (validation and benchmarking)
	Expected accuracy should be in line with the state-of-the-art methods of solubility prediction for neutral single component crystals. The impact of increasing data availability on model accuracy should be demonstrated through 
· Predictions with only SMILES as input
· Predictions incorporating both SMILES and solid-state properties 
· Predictions incorporating 5-10 experimental solubility measurements
	R
	
	

	Output requirements (validation and benchmarking)
	Model performance should be reported for various solvent systems, including pure solvents and binary/ternary solvent mixtures
	R
	
	

	Software-related requirements
	The software should have a user interface through which the user can interact with the model completely
	R
	
	

	Software-related requirements
	The application should be developed as a web-app
	O
	
	

	Software-related requirements
	The software package should come with a user manual
	R
	
	

	Software-related requirements
	The application should accept inputs in the following forms: pre-populated excel sheets or text files, from an SQL database, and from another application through an Application Programming Interface (API)
	R
	
	

	Software-related requirements
	Optionally, the application can accept inputs from an OPCUA server in real-time (so the application needs to have an OPCUA server and client) or, MQTT communication for cloud data transfer
	O
	
	

	Software-related requirements
	Output data should be published in the following formats: excel format, .txt file or PDF report, SQL database, as well as via the Python API.
	R
	
	

	Software-related requirements
	Optionally, output can be transferred via OPCUA so it can be connected to real-time applications.
	O
	
	


[bookmark: _Toc234228753]Estimated Timeline
	


[bookmark: _Toc234228754]Estimated Project Cost
The overarching goal of ETC is to help bring innovative technologies to the commercial marketplace in partnership with third parties. Aligned with that goal, participating ETC members will provide resources in the form of funding and subject matter expertise to support the development of this project. While ETC will entertain all proposals received, regarding funding from ETC, please consider the following:
· Proposed budgets should be provided as fixed-costs in US Dollars
· When partnering with a commercial vendor, any monetary resources provided by ETC should be viewed as seed funding to supplement the total development costs with the collaborator investing as well
· When partnering with an academic or non-profit organization, any monetary contributions requested from ETC should be for the total project costs, inclusive of reasonable indirect costs (i.e., proposed costs should be inclusive of any indirect or other hidden costs); ETC will allow indirect costs of up to 10% of total project costs associated with personnel, staff, and supplies. All other budget categories—including equipment—are not eligible for indirect costs.
· Include a payment schedule, based upon time from project start and/or milestones.

Please describe below project costs, including not only the total project costs but also costs to be paid by ETC and any costs borne by your organization. 

	



[bookmark: _Toc234228755]Commercialization and Support
The overarching goal of ETC is to help bring innovative technologies to the commercial marketplace in partnership with third parties.  Aligned with that goal ETC looks to collaborate on projects which will result in products that are commercially available and supported in the marketplace.
· With most projects, all commercialization rights will reside with the collaborator.
· ETC will not assume ownership of any intellectual property (IP) developed by the collaborator or expect royalties from future commercial sales.

Please describe your organization’s plans for commercialization and support of this technology following the successful conclusion of this project.  If your organization is not a commercial entity (e.g., academic or non-profit), please describe any plans related to the availability of the technology following the successful conclusion of the project. Note that for projects where there isn’t an expectation of a commercial product or service offering, (e.g., research and development project, services-only project) it is expected that each ETC member participating in this project will be provided a non-exclusive, royalty-free license to the output of the project and any new Project IP developed under this project for commercial purposes.
	



[bookmark: _Toc234228756]Appendix
[bookmark: _Toc234228757]List of Abbreviations
API		Active Pharmaceutical Ingredient, Application Programming Interface
COSMO-RS 	Conductor-like Screening Model for Real Solvents
FASSIF	 	Fasted State Simulated Intestinal Fluid
MQTT		Message Queuing Telemetry Transport
MW		Molecular Weight
OPCUA		Open Platform Communications Unified Architecture
PC-SAFT	Perturbed-Chain Statistical Associating Fluid Theory
QM		Quantum Mechanics
REST		Representational State Transfer
RFI		Request for Information
RFP		Request for Proposals
SaaS		Software as a Service
SMILES		Simplified Molecular Input Line Entry System
UNIFAC	UNIQUAC Functional-group Activity Coefficients

[bookmark: _Toc234228758]Representative list of common co-formers

	Compound
	Category
	GRAS status

	Acetic acid
	Acidic
	+

	Adipic acid
	Acidic
	+

	Ascorbic acid
	Acidic
	+

	Benzoic acid
	Acidic
	+

	Benzenesulfonic acid
	Acidic
	 

	Citric acid
	Acidic
	+

	Fumaric acid
	Acidic
	 

	Hydrochloric acid
	Acidic
	+

	L- Lactic acid
	Acidic
	+

	Maleic acid
	Acidic
	 

	Malic acid
	Acidic
	+

	Oxalic acid
	Acidic
	 

	Phosphoric acid
	Acidic
	+

	Succinic acid
	Acidic
	+

	L-Tartaric acid
	Acidic
	+

	Imidazole
	Basic
	 

	Hydroxides (Ca, Na, K, Li, Zn)
	Basic
	+

	L-arginine
	Basic
	Food-compatible; widely used

	L-lysine
	Basic
	Food-compatible; widely used

	Piperazine
	Basic
	 

	Acetamide
	Neutral
	 

	Benzamide
	Neutral
	 

	Methylparaben
	Neutral
	+

	Nicotinamide
	Neutral
	 

	Proline
	Neutral
	Food-accepted

	Saccharin / sodium saccharin
	Neutral
	Food-accepted

	Urea
	Neutral
	+

	Vanillin
	Neutral
	+
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