As filed with the Securities and Exchange Commission on January 10, 2025.

Registration No. 333-284077

UNITED STATES

SECURITIES AND EXCHANGE COMMISSION
Washington, D.C. 20549

Amendment No. 1 to

FORM S-1

REGISTRATION STATEMENT
UNDER
THE SECURITIES ACT OF 1933

FibroBiologics, Inc.

(Exact name of registrant as specified in its charter)

86-3329066
(I.R.S. Employer
Identification Number)

Delaware 2834
(State or other jurisdiction of
incorporation or organization)

(Primary Standard Industrial
Classification Code Number)

455 E. Medical Center Blvd.
Suite 300
Houston, Texas 77598
(281) 671-5150
(Address, including zip code, and telephone number, including area code, of registrant’s principal executive offices)

Pete O’Heeron
Chief Executive Officer
FibroBiologics, Inc.
455 E. Medical Center Blvd.
Suite 300
Houston, Texas 77598
(281) 671-5150
(Name, address, including zip code, and telephone number, including area code, of agent for service)

Copies to:

Brian Fenske
Norton Rose Fulbright US LLP
1550 Lamar Street
Suite 2000
Houston, Texas 77010
(713) 651-5151

Ruben A. Garcia
General Counsel
FibroBiologics, Inc.

455 E. Medical Center Blvd.
Suite 300
Houston, Texas 77598

(281) 671-5150
Approximate date of commencement of proposed sale to the public: As soon as practicable after this registration statement becomes effective.
If any of the securities being registered on this Form are to be offered on a delayed or continuous basis pursuant to Rule 415 under the Securities Act of 1933 check the following box.

If this Form is filed to register additional securities for an offering pursuant to Rule 462(b) under the Securities Act, please check the following box and list the Securities Act registration
statement number of the earlier effective registration statement for the same offering. O

If this Form is a post-effective amendment filed pursuant to Rule 462(c) under the Securities Act, check the following box and list the Securities Act registration statement number of the
earlier effective registration statement for the same offering. O

If this Form is a post-effective amendment filed pursuant to Rule 462(d) under the Securities Act, check the following box and list the Securities Act registration statement number of the
earlier effective registration statement for the same offering. O

Indicate by check mark whether the registrant is a large accelerated filer, an accelerated filer, a non-accelerated filer, smaller reporting company, or an emerging growth company. See the
definitions of “large accelerated filer,” “accelerated filer,” “smaller reporting company,” and “emerging growth company” in Rule 12b-2 of the Exchange Act.

”

Large accelerated filer o Accelerated filer O
Non-accelerated filer Smaller reporting company
Emerging growth company

If an emerging growth company, indicate by check mark if the registrant has elected not to use the extended transition period for complying with any new or revised financial accounting
standards provided pursuant to Section 7(a)(2)(B) of the Securities Act. O

The registrant hereby amends this registration statement on such date or dates as may be necessary to delay its effective date until the registrant shall file a further
amendment which specifically states that this registration statement shall thereafter become effective in accordance with Section 8(a) of the Securities Act of 1933, as amended,
or until the registration statement shall become effective on such date as the Securities and Exchange Commission acting pursuant to said Section 8(a), may determine.




The information in this preliminary prospectus is not complete and may be changed. These securities may not be sold until the registration statement filed with the Securities
and Exchange Commission is effective. This preliminary prospectus is not an offer to sell these securities and it is not soliciting an offer to buy these securities in any
jurisdiction where the offer or sale is not permitted.
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FibroBiologics, Inc.
41,489,581 Shares of Common Stock

This prospectus relates to the registration of the resale or other disposition of up to 41,489,581 shares of our common stock by YA II PN, LTD, or Yorkville. Yorkville is also referred to
in this prospectus as the Selling Stockholder. The shares of our common stock to which this prospectus relates have been or may be issued by us to Yorkville pursuant to a standby equity
purchase agreement, dated as of December 20, 2024, by and between us and Yorkville, or the SEPA. Such shares of common stock include (i) up to 36,945,812 shares of common stock
that may be issued to Yorkville pursuant to promissory notes that have been or may be issued by us to Yorkville pursuant to the SEPA, (ii) 118,991 shares of common stock we issued to
Yorkville as consideration for its commitment to purchase shares of our common stock pursuant to the SEPA, and (iii) up to 4,424,778 shares of common stock that may be issued to
Yorkville pursuant to the SEPA, either in our sole discretion following an Advance Notice (as defined below) or pursuant to an Investor Notice (as defined below).

We are not selling any securities under this prospectus and will not receive any of the proceeds from the sale of our common stock by the Selling Stockholder. However, we may receive
up to $25,000,000 aggregate gross proceeds from sales of common stock we may elect to make to Yorkville pursuant to the SEPA prior to or after the date of this prospectus. See “The
Standby Equity Purchase Agreement” on page 6 of this prospectus for a description of the SEPA and “Principal and Selling Stockholders” on page 25 of this prospectus for additional
information regarding the Selling Stockholder.

The Selling Stockholder may sell or otherwise dispose of the common stock described in this prospectus in a number of different ways and at varying prices. Yorkville is an
“underwriter” within the meaning of Section 2(a)(11) of the Securities Act of 1933, as amended, or the Securities Act, only with respect to advances under the SEPA and any profits on
the sales of shares of our common stock by Yorkville and any discounts, commissions, or concessions received by Yorkville are deemed to be underwriting discounts and commissions
under the Securities Act. If any underwriters, dealers, or agents are involved in the sale of any of the securities, their names and any applicable purchase price, fee, commission, or
discount arrangement between or among them will be set forth, or will be calculable from the information set forth, in any applicable prospectus supplement. Yorkville is not an
“underwriter” within the meaning of Section 2(a)(11) of the Securities Act with respect to conversion of the Promissory Notes. We will pay the expenses incurred in registering under the
Securities Act the offer and sale of the shares of the common stock to which this prospectus relates by the Selling Stockholder, including our legal and accounting fees. See the sections
“About this Prospectus” on page 1 and “Plan of Distribution” on page 35 of this prospectus for more information. No securities may be sold without delivery of this prospectus and any
applicable prospectus supplement describing the method and terms of the offering of such securities. You should carefully read this prospectus and any applicable prospectus supplement
before you invest in our securities.

We engaged D. Boral Capital LLC, or DBC, to act as our placement agent in connection with the SEPA. We have agreed to pay DBC a cash fee of 6.5% based upon the aggregate gross
proceeds received from the sales of common stock that we elect to make to Yorkville pursuant to the SEPA. See “Plan of Distribution” on page 35 of this prospectus for additional
information regarding this arrangement.

We will pay the expenses of registering these shares, but all selling and other expenses incurred by the Selling Stockholder will be paid by it.

Our common stock is listed on the Nasdaq Global Market under the symbol “FBLG”. On January 7, 2025, the last reported sales price of our common stock was $2.26 per share.

Our founder and Chief Executive Officer, Pete O’Heeron, beneficially owns approximately 57% of the voting power of our outstanding voting securities, and we are a
“controlled company” within the meaning of the listing rules of The Nasdaq Stock Market LL.C. We do not intend to rely on any exemptions from the corporate governance
requirements that are available to controlled companies.

We are an “emerging growth company” and a “smaller reporting company” as defined under the federal securities laws and, as such, have elected to comply with certain reduced public
company reporting requirements for this prospectus and may elect to do so in future filings. See “Prospectus Summary—Implications of Being an Emerging Growth Company and a

Smaller Reporting Company.”

Investing in our common stock involves a high degree of risk. See the “Risk Factors” section beginning on page 12 of this prospectus for the risks and uncertainties you should
consider before investing in our common stock.

Neither the Securities and Exchange Commission nor any state securities commission has approved or disapproved of these securities or determined if this prospectus is
truthful or complete. Any representation to the contrary is a criminal offense.

Prospectus Dated ,2025
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ABOUT THIS PROSPECTUS

This prospectus is a part of a registration statement on Form S-1 that we filed with the Securities and Exchange Commission, or the SEC, using a “shelf” registration or continuous
offering process. Under this process, the Selling Stockholder may, from time to time, sell the common stock covered by this prospectus in the manner described in the section titled “Plan
of Distribution.” Additionally, we may provide a prospectus supplement to add information to, or update or change information contained in, this prospectus, including the section titled
“Plan of Distribution.” You may obtain this information without charge by following the instructions under the “Where You Can Find Additional Information” section of this prospectus.
You should read this prospectus and any prospectus supplement before deciding to invest in our common stock.

This prospectus contains summaries of certain provisions contained in some of the documents described herein, but reference is made to the actual documents for complete information.
All of the summaries are qualified in their entirety by the actual documents. Copies of some of the documents referred to herein have been filed or will be filed as exhibits to the

registration statement of which this prospectus is a part, and you may obtain copies of those documents as described under “Where You Can Find Additional Information.”
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PROSPECTUS SUMMARY

This summary highlights select information contained elsewhere in this prospectus and does not contain all the information you should consider before making an investment decision.
You should read the entire prospectus carefully, including the sections entitled “Risk Factors,” “Cautionary Note Regarding Forward-Looking Statements,” “Management s Discussion
and Analysis of Financial Condition and Results of Operations” and our financial statements and the accompanying notes included elsewhere in, or incorporated by reference into, this

prospectus before making an investment decision. Unless otherwise indicated or the context otherwise requires, all references in this prospectus to “we,” “us,” “our,” the “Company,”
“FibroBiologics” and similar terms refer to FibroBiologics, Inc.

Overview
We are a clinical-stage biotechnology company focused on developing and commercializing fibroblast-based therapies for patients suffering from chronic diseases with significant unmet
medical needs, including wound healing, multiple sclerosis (MS), degenerative disc disease, psoriasis and certain cancers, and potential human longevity applications including thymic
involution reversal. At present, our novel manufacturing process entails collecting excess tissue from surgical procedures and using the allogeneic fibroblasts to grow a cell bank for use
in our procedures. Our most advanced product candidates are CYWC628, CYMS101 and CybroCell™.
We were formed in April 2021 as a Texas limited liability company under the name FibroBiologics, LLC, and converted to a Delaware corporation in December 2021 under the name
Fibrobiologics, Inc. On April 12, 2023, we changed our name to FibroBiologics, Inc. In connection with our formation, we issued shares of our Series A Preferred Stock, or the Series A
Preferred Stock, to our then parent, SpinalCyte LLC (doing business as FibroGenesis), or FibroGenesis, in return for rights to certain intellectual property through a patent assignment
agreement and an intellectual property cross-licensing agreement. Developing the intellectual property obtained from FibroGenesis was the basis for our formation. Prior to our
inception, preclinical research and development related to the transferred intellectual property took place under FibroGenesis.
Fibroblasts Technology Platform
Fibroblasts and stem cells are the only two cell types in the human body that can regenerate tissue and organs. Studies have indicated that mesenchymal stem cells and fibroblasts share
many surface markers in common, and can differentiate into many cells including adipocytes, chondrocytes, osteoblasts, hepatocytes, and cardiomyocytes, and can regulate the immune
system. However, transcriptomic and epigenetic studies have indicated a clear difference between the two cell types.
Fibroblasts comprise the main cell type of connective tissue, possessing a spindle-shaped morphology, whose classical function has historically been believed to produce an extracellular
matrix responsible for maintaining the structural integrity of the tissue. Fibroblasts also play an important role in maintaining stem cell niches in organs and are involved in every stage of
wound healing.
Fibroblasts are favorable to stem cells as a cell therapy treatment platform because fibroblasts:

e  can be non-invasively harvested from a variety of skin donors from surgical procedures such as tummy tuck flaps or simple biopsy punch;

e have a faster doubling time in culture than stem cells;

®  possess superior immune modulatory activity compared with stem cells;

e  exhibit enhanced ability to produce regenerative cytokines and growth factors compared with stem cells; and

e are more economical to isolate, culture and expand compared with stem cells because fibroblasts do not require the use of expensive tissue culture media and additives.
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Studies have demonstrated that allogeneic fibroblasts, much like mesenchymal stem cells, are immune-privileged and do not provoke an immune response in vitro and in vivo. If
autologous fibroblasts were required instead, it would mean that cells would have to be harvested from each patient, processed and cultured, and then administered to the same patient,
which would be more costly and inefficient. Because allogeneic fibroblasts do not cause an immune response, we are planning to build our own current Good Manufacturing Practices,
or cGMP, manufacturing facility to source allogeneic fibroblast cells for clinical testing of our product candidates and for commercial sales if our product candidates receive marketing
approval.

To date, however, no fibroblast therapy products have been approved and there have only been a few clinical trials involving fibroblasts. The costs to develop, manufacture, and
commercialize product candidates utilizing our fibroblasts technology platform may exceed our estimates. Furthermore, the biotechnology and pharmaceutical industries are
characterized by rapidly advancing technologies, intense competition and a strong emphasis on proprietary and novel products and product candidates so any product candidates that we
successfully develop and commercialize will compete with existing therapies and new therapies that may become available in the future. Additional information regarding risks and
uncertainties relating to our product candidates, technology and business are set forth in the sections titled “—Summary of Risk Factors” and “Risk Factors” in this prospectus.

Our Management Team and Oversight

We have assembled an executive leadership team comprised of our founder, chief executive officer and chairperson of our board of directors, our chief scientific officer, our interim chief
financial officer, and our general counsel, with combined successful track records in startup entrepreneurial companies and in the life sciences industry. Our executive leadership team
works under the oversight of our board of directors who are recognized leaders with hands-on industry experience. We also have a team of world-renowned scientists with relevant
expertise on our scientific advisory board to help guide our research and development efforts.

Our Current Pipeline

We have a pipeline of product candidates at various stages of development, including the following:

%flbroh:o_cgms
Our Product Candidate Pipeline
Discovery Phase Preclinical Phase 1 Phase 2 Phase 3

CYWC628

CYMS101

CybroCell™

CYPsS317

CYMS101 CybroCell™ CYPS317

o Accelerate wound healing o Stimulates Remyelination o FDA IND Clearance o Reduction of clinical

o Recruit stem cells for o Stimulates Endogenous score
tissue remodeling Neural Stem Cells o Immune modulation to
o Potential use in DFUs, reduce inflammation
VLUs, burn, etc.




Our Competitive Strengths

Our strengths lie in our technology platform centered around the power of fibroblasts and in our experienced leadership team. Fibroblasts are the most common cell found in the human
body and we believe they are more robust and potent than stem cells. Our intellectual property portfolio includes 160+ patents issued/pending for the use of fibroblasts in diverse
therapeutic areas. We also have an experienced leadership team with successful track records in entrepreneurial startup companies and the life sciences industry, a board of directors with
life sciences operational leadership experience, and a world-renowned scientific advisory board with relevant expertise.

Our Strategy

We are leveraging fibroblast cells as a technology platform to research and develop innovative treatments for chronic diseases with significant unmet treatment needs. Our vision is to
become a world leader in regenerative medicine through a rigorous scientific process and commitment to serving patients’ needs. To achieve our vision, we will focus our efforts on the
following strategy:

®  Prioritize our initial clinical development efforts on product candidates with the combination of significant unmet treatment needs, lower risk and high market potential.

e Partner with contract research organizations, or CROs, with the relevant expertise and experience to successfully and timely execute clinical trials to generate reliable pivotal
data that can be used to seek approvals.

e  Attract and retain scientists with the skill sets required to conduct preclinical studies and identify the optimal paths forward to clinical trials.

e Invest in critical capabilities required to produce and supply fibroblasts for clinical trials and initial commercialization.

e Protect, expand and defend our intellectual property portfolio around fibroblasts.

e Expand development efforts in product candidates with longer development timelines, greater risk and significant unmet treatment needs as funding allows.
Summary of Risk Factors

Our business is subject to numerous risks and uncertainties that you should be aware of before making an investment decision, including those highlighted and incorporated by reference
in the section entitled “Risk Factors” in this prospectus. These risks include, but are not limited to, the following:

e There is substantial doubt about our ability to continue as a going concern.
e  The successful development of biopharmaceutical products is highly uncertain.
e  We have a limited operating history and none of our current product candidates have been approved for commercial sale.

e We have incurred significant net losses since inception, expect to continue to incur significant net losses for the foreseeable future and may never achieve or maintain
profitability.

o We will require substantial additional capital to finance our operations. If we are unable to raise such capital when needed, or on acceptable terms, we may be forced to delay,
reduce and/or eliminate one or more of our research and drug development programs or future commercialization efforts.

e The regulatory approval processes of the FDA, the European Medicines Agency, or the EMA, and other comparable foreign regulatory authorities are lengthy, time consuming
and inherently unpredictable.




We may encounter substantial delays in completing, or ultimately be unable to complete, the development and commercialization of our product candidates.

The outcome of preclinical studies or early clinical trials may not be predictive of the success of later clinical trials, and the results of our clinical trials may not satisfy the
requirements of the FDA, the EMA or other comparable foreign regulatory authorities.

Interim, topline and preliminary data from our clinical trials that we announce or publish from time to time may change as more patient data become available and are subject to
audit and verification procedures that could result in material changes in the final data.

Our current or future product candidates may cause adverse events, toxicities or other undesirable side effects when used alone or in combination with other approved products
or investigational new drugs that may result in a safety profile that could inhibit regulatory approval, prevent market acceptance, limit their commercial potential or result in
significant negative consequences.

Even if approved, our product candidates may not achieve adequate market acceptance.

Our refrigerated product candidates require specific storage, handling and administration at the clinical sites.

We intend to identify and develop novel cell therapy product candidates, which makes it difficult to predict the time, cost and potential success of product candidate
development.

Because cell therapy is novel and the regulatory landscape that governs any cell therapy product candidates we may develop is rigorous, complex, uncertain and subject to
change, we cannot predict the time and cost of obtaining regulatory approval, if we receive it at all, for any product candidates we may develop.

We may be unable to obtain U.S. or foreign regulatory approvals and, as a result, may be unable to commercialize our product candidates.
Any product candidates for which we intend to seek approval as biologic products may face competition sooner than anticipated.
We have limited experience in designing clinical trials.

Our long-term prospects depend in part upon discovering, developing and commercializing additional product candidates, which may fail in development or suffer delays that
adversely affect their commercial viability.

We have never commercialized a fibroblast cell-based therapy product candidate before and may lack the necessary expertise, personnel and resources to successfully
commercialize any product candidates on our own or together with suitable collaborators.

We face significant competition.

If we are unable to establish sales or marketing capabilities or enter into agreements with third parties to sell or market our product candidates, we may not be able to
successfully sell or market our product candidates that obtain regulatory approval.

In order to successfully implement our plans and strategies, we will need to grow the size of our organization, and we may experience difficulties in managing this growth.

We are subject to risks related to our dependence on third parties (i) to conduct certain aspects of our preclinical studies and clinical trials and (ii) for certain portions of our
manufacturing process.




e  We are highly dependent on our Houston, Texas facility and any failure to maintain the use of this facility would have a material and adverse effect on our business.

e We are subject to extensive government regulations.

e  Our business entails a significant risk of product liability.

o The FDA, the EMA and other comparable foreign regulatory authorities may not accept data from trials conducted in locations outside of their jurisdiction.

e Even if our product candidates receive regulatory approval, they will be subject to significant post-marketing regulatory requirements and oversight.

e  Our success depends on our ability to protect our intellectual property and our proprietary technologies, and we are subject to various risks relating to our intellectual property.
e  We may not be able to continue to meet Nasdaq’s continued listing requirements.

e The requirements of being a public company may strain our resources, divert management’s attention and affect our ability to attract and retain executive management and
qualified board members.

e We are a “controlled company” within the meaning of The Nasdaq Stock Market Rules because our insiders beneficially own more than 50% of the voting power of our
outstanding voting securities.

o  We have 2,500 shares of Series C Preferred Stock with super voting rights.
e  We have identified a material weakness in our internal controls over financial reporting due to lack of segregation of duties.

e  Our shares of common stock have a very short trading history on Nasdaq. An active trading market may not develop or continue to be liquid and the market price of our shares
of common stock may be volatile.

The Standby Equity Purchase Agreement

On December 20, 2024, or the Effective Date, we entered into a Standby Equity Purchase Agreement, or the SEPA, with YA II PN, LTD., a Cayman Islands exempt limited company, or
Yorkville.

Pursuant to the SEPA, Yorkville will advance us, subject to the satisfaction of certain conditions as set forth therein, the principal amount of $15 million, or the Pre-Paid Advance, which
will be evidenced by convertible promissory notes, or the Promissory Notes, in three tranches. The Promissory Notes will accrue interest on the outstanding principal balance at an
annual rate equal to 0%, which will increase to an annual rate of 18% upon the occurrence of an event of default (as defined in the Promissory Notes) for so long as such event remains
uncured. The Promissory Notes will mature on December 20, 2025, which may be extended at our election to January 19, 2026 by paying an extension fee of $100,000, and subsequently
to February 18, 2026 by paying an additional extension fee of $100,000. The maturity date may also be extended at the option of Yorkville.

The Promissory Notes are convertible at a conversion price equal to the lower of (i) $2.41 per share or (ii) 94% of the lowest daily VWAP during the five consecutive trading days
immediately preceding the conversion date (but no lower than the “floor price” then in effect, subject to adjustment from time to time in accordance with the terms contained in the
Promissory Notes).

The first tranche of the Pre-Paid Advance was disbursed on December 20, 2024 in the principal amount of $5 million. The second tranche of the Pre-Paid Advance was disbursed on
December 30, 2024 in the principal amount of $5 million. The third tranche of the Pre-Paid Advance will be in the principal amount of $5 million and advanced on the second trading
day after the later of (i) this registration statement first becoming effective and (ii) our receipt of shareholder approval to issue shares of our common stock in excess of the Exchange Cap
(as defined in the SEPA), subject to the satisfaction of certain additional conditions.

At the closing of each tranche of the Pre-Paid Advance, Yorkville will advance to us the principal amount of the applicable tranche of the Pre-Paid Advance, less a discount in the amount
equal to 6% of the principal amount of such tranche of the Pre-Paid Advance netted from the purchase price due and structured as an original issue discount.
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Pursuant to the SEPA, and upon the satisfaction of the conditions to Yorkville’s purchase obligation set forth therein, including the registration of shares of common stock issuable
pursuant to the SEPA for resale, we will have the right, from time to time, until December 20, 2026, to require Yorkville to purchase up to an additional $10 million of shares of common
stock, or the Commitment Amount, subject to certain limitations and conditions set forth in the SEPA, by delivering written notice to Yorkville, or an Advance Notice.

If there is no balance outstanding under the Promissory Notes, we may, in our sole discretion, select the amount of the Advance that we desire to issue and sell to Yorkville in each
Advance Notice, subject to a maximum limit equal to 100% of the average of the daily volume traded of our common stock on The Nasdaq Global Market for the five consecutive
trading days immediately preceding the delivery of an Advance Notice, or the Maximum Advance Amount. If there is a balance outstanding under the Promissory Notes, we may only
submit an Advance Notice (i) if an Amortization Event (as defined in the Promissory Notes) has occurred and our obligation to make prepayments under the Promissory Notes has not
ceased, and (ii) the aggregate purchase price owed to us from such Advances, or the Advance Proceeds, will be paid by Yorkville by offsetting the amount of the Advance Proceeds
against an equal amount outstanding under the Promissory Notes. Pursuant to an Advance Notice, the shares will be issued and sold to Yorkville at a per share price equal to, at our
election as specified in the relevant Advance Notice: (i) 94% of the Market Price for any period commencing on the receipt of the Advance Notice by Yorkville (or, if the Advance Notice
is submitted to Yorkville prior to 9:00 a.m. Eastern Time, the opening of trading on such day) and ending on 4:00 p.m. Eastern Time on the date of the applicable Advance Notice, or (ii)
96% of the Market Price for the three consecutive trading days commencing on the day such Advance Notice is delivered.

For so long as there is a balance outstanding under the Promissory Notes, Yorkville, at its sole discretion, may deliver to us a notice, or an Investor Notice, to cause an Advance Notice to
be deemed delivered to Yorkville and the issuance of shares of common stock to Yorkville pursuant to an Advance. Yorkville may select the amount of the Advance pursuant to an
Investor Notice which shall not exceed the limitations set forth in the SEPA, provided that the amount of the Advance selected will not exceed the balance owed under the Promissory
Notes outstanding on the date of delivery of the Investor Notice. The shares will be issued and sold to Yorkville pursuant to an Investor Notice at a per share price equal to the
Conversion Price that would be applicable to the amount of the Advance selected by Yorkville if such amount were to be converted under the applicable Promissory Note(s) as of the
date of delivery of the Investor Notice. Yorkville will pay the purchase price for such shares to be issued pursuant to the Investor Notice by offsetting the amount of the purchase price to
be paid by Yorkville against an amount outstanding under the Promissory Notes.

We paid Yorkville a structuring fee of $25,000 and agreed to pay Yorkville a commitment fee totaling $250,000, or the Commitment Fee. The Commitment Fee will be paid through the
issuance of such number of shares of common stock to Yorkville on the 12th trading day following the Effective Date equal to the Commitment Fee divided by the average VWAP for the

three trading days prior to the 1oth

trading day following the Effective Date.

Under the applicable rules of The Nasdaq Stock Market LLC, or the Nasdaq Rules, and pursuant to the SEPA, in no event may we issue or sell to Yorkville shares of common stock in
excess of 7,013,635 shares, or the Exchange Cap, which is 19.99% of the shares of our common stock outstanding immediately prior to the Effective Date, unless we obtain stockholder
approval to issue shares of common stock in excess of the Exchange Cap. In any event, we may not issue or sell any shares of common stock under the SEPA if such issuance or sale
would breach any applicable Nasdaq Rules.

In addition, we may not issue or sell any shares of common stock to Yorkville under the SEPA or under the Promissory Notes, which, when aggregated with all other shares of common
stock then beneficially owned by Yorkville and its affiliates (as calculated pursuant to Section 13(d) of the Securities Exchange Act of 1934, as amended, and Rule 13d-3 promulgated
thereunder), would result in Yorkville and its affiliates beneficially owning more than 4.99% of the then-outstanding shares of our common stock.

The SEPA will automatically terminate on the earlier to occur of (i) December 20, 2026 or (ii) the date on which Yorkville has purchased from us under the SEPA the Commitment
Amount in full. We may terminate the SEPA at any time upon five trading days’ prior written notice to Yorkville, provided that there are no outstanding Advance Notices under which we
are yet to issue common stock and provided that we have paid all amounts owed to Yorkville pursuant to the SEPA and the Promissory Notes. We and Yorkville may also agree to
terminate the SEPA by mutual written consent. Neither we nor Yorkville may assign or transfer our respective rights and obligations under the SEPA, and no provision of the SEPA may
be modified or waived by us or Yorkville other than by an instrument in writing signed by both parties.
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The SEPA contains customary representations, warranties, conditions, and indemnification obligations of the parties. The representations, warranties, and covenants contained in the
SEPA were made only for purposes of such agreement and as of specific dates, were solely for the benefit of the parties to such agreement and may be subject to limitations agreed upon
by the parties. Copies of the agreements have been filed as exhibits to the registration statement that includes this prospectus and are available electronically on the SEC’s website at
www.sec.gov.

In connection with the SEPA, the Company entered into a registration rights agreement, or the SEPA Registration Rights Agreement, with Yorkville, pursuant to which we agreed to file a
registration statement registering the resale of the common stock underlying the SEPA, the Promissory Notes and the Commitment Fee.

Other than as stated above, we will control the timing and amount of any sales of common stock to Yorkville that we may elect, in our sole discretion, to effect from time to time during
the term of the SEPA. Actual sales of shares of common stock to Yorkville under the SEPA will depend on a variety of factors to be determined by us from time to time, including, among
other things, market conditions, the trading price of the common stock and determinations by us as to the appropriate sources of funding for our business and our operations.

The net proceeds to us from sales that we elect to make to Yorkville under the SEPA, if any, will depend on the frequency and prices at which we sell shares of our common stock to
Yorkville. We expect that any proceeds received by us from such sales to Yorkville will be used for general corporate purposes.

So long as any Promissory Note is outstanding, we will not be party to any variable rate transactions; provided, however, we can enter into an at-the-market facility with D. Boral Capital
and provided, further, that at any time a Promissory Note is outstanding, any use of such facility is subject to the consent of Yorkville unless we have paid it to extend the Maturity Date
and 100% of the proceeds from the use of such facility are being used to pay off the Promissory Notes.

We agree that we shall not incur additional indebtedness (or grant any liens) other than (i) with the prior written consent of Yorkville or (ii) additional indebtedness which is subordinated
to the Promissory Notes in form and substance reasonably acceptable to Yorkville; provided, however, we can, without limitation or consent, (a) incur debt or indebtedness in an amount
up to $250,000, incur any debt or indebtedness that does not take the form of loans from banks or other finance providers, such as credit facilities or revolving debt arrangements, or the
sale of debt securities to investors, and is not otherwise for borrowed money, (b) incur short-term financing of necessary corporate expenditures such as directors and officers liability
insurance and ordinary course short-term financing of payables, and (c) incur facility, equipment and other lease financing classified as debt under U.S. Generally Accepted Accounting
Principles, or GAAP.

Yorkville has agreed that none of Yorkville, its sole member, any of their respective officers, or any entity managed or controlled by Yorkville or its sole member will engage in or effect,
directly or indirectly, for its own account or for the account of any other of such persons or entities, any short sales of the common stock or hedging transaction that establishes a net
short position in the common stock during the term of the SEPA.

Because the per share purchase price that Yorkville will pay for shares of common stock, or the Purchase Shares, pursuant to any Advance that we may elect to effect pursuant to the
SEPA will be determined by reference to the VWAP during the applicable period for such Advance on the applicable purchase date for such Advance, or the Purchase Date, as of the date
of this prospectus, we cannot determine the actual purchase price per share that Yorkville will be required to pay for any Purchase Shares that we may elect to sell to Yorkville under the
SEPA from and after the Effective Date and, therefore, we cannot be certain how many Purchase Shares, in the aggregate, we may issue and sell to Yorkville under the SEPA from and
after the Effective Date. As of January 10, 2025, there were 35,204,709 shares of our common stock outstanding, of which 29,163,587 shares were held by non-affiliates of our company.
If all of the 41,489,581 shares offered for resale by Yorkville under this prospectus were issued and outstanding as of the date hereof, such shares would represent approximately 54% of
the total number of outstanding shares of common stock and approximately 143% of the total number of outstanding shares of common stock held by non-affiliates of our company, in
each case as of January 10, 2025.




Although the SEPA provides that we may sell up to $25.0 million of our common stock to Yorkville, only 41,489,581 Purchase Shares are being registered under the Securities Act for
resale by Yorkville under the registration statement that includes this prospectus. If we were to issue and sell all of such 41,489,581 Purchase Shares to Yorkville at the prices per share
determined in accordance with the SEPA (without taking into account the 19.99% Exchange Cap limitation), we would only receive $25.0 million in aggregate gross proceeds from the
sale of such Purchase Shares to Yorkville under the SEPA. Depending on the market prices of our common stock on the purchase dates on which we elect to sell such Purchase Shares to
Yorkville under the SEPA, we may need to register under the Securities Act additional shares of our common stock for resale by Yorkville which, together with the 41,489,581 Purchase
Shares included in this prospectus, will enable us to issue and sell to Yorkville such aggregate number of shares of common stock under the SEPA as will be necessary in order for us to
receive aggregate proceeds equal to Yorkville’s $25.0 million maximum aggregate purchase commitment available to us under the SEPA.

If we elect to issue and sell to Yorkville more than the 7,013,635 shares of common stock being registered under the Securities Act for resale by Yorkville under the registration statement
that includes this prospectus, which we have the right, but not the obligation, to do, we must first (i) obtain stockholder approval to issue shares of common stock in excess of the
Exchange Cap under the SEPA in accordance with applicable Nasdaq rules and (ii) file with the SEC one or more additional registration statements to register under the Securities Act for
the offer and resale by Yorkville of any such additional shares of our common stock we wish to sell from time to time under the SEPA, which the SEC must declare effective, in each
case before we may elect to sell any additional shares of our common stock to Yorkville under the SEPA. Any issuance and sale by us under the SEPA of a substantial amount of shares
of common stock in addition to the 41,489,581 shares of common stock being registered for resale by Yorkville under the registration statement that includes this prospectus could cause
additional substantial dilution to our stockholders.

The number of shares of common stock ultimately offered for resale by Yorkville through this prospectus is dependent in part upon the number of shares of common stock, if any, we
elect to sell to Yorkville under the SEPA. The issuance of our common stock to Yorkville pursuant to the SEPA will not affect the rights or privileges of our existing stockholders, except
that the economic and voting interests of each of our existing stockholders will be diluted. Although the number of shares of our common stock that our existing stockholders own will
not decrease, the shares of our common stock owned by our existing stockholders will represent a smaller percentage of our total outstanding shares of our common stock after any such
issuance.

Reverse Stock Split

On October 6, 2023, our board of directors and our stockholders each approved a 1-for-4 reverse stock split of all classes of our issued and outstanding capital stock (the “Reverse Stock
Split”), and on October 31, 2023, we filed an amended and restated certificate of incorporation with the State of Delaware to immediately effect the Reverse Stock Split. All share and
per share information in this prospectus have been adjusted to reflect the Reverse Stock Split, unless otherwise stated.

Implications of Being a Controlled Company

Our founder and Chief Executive Officer, Pete O’Heeron, collectively beneficially owns approximately 57% of the voting power of our outstanding voting securities and we are a
“controlled company” within the meaning of the listing rules of The Nasdaq Stock Market LLC.

As long as our principal shareholder owns at least 50% of the voting power of our Company, we will continue to be a “controlled company” as defined under Nasdaq Listing Rules. As a
controlled company, we are permitted to rely on certain exemptions from Nasdaq’s corporate governance rules, including:

e an exemption from the rule that a majority of our board of directors must be independent directors;
e an exemption from the rule that the compensation of our chief executive officer must be determined or recommended solely by independent directors; and
e an exemption from the rule that our director nominees must be selected or recommended solely by independent directors.
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Although we currently do not intend to rely on the “controlled company” exemption under the Nasdaq listing rules, we could elect to rely on this exemption in the future. As a result, you
may not in the future have the same protection afforded to shareholders of companies that are subject to these corporate governance requirements.

Implications of Being an Emerging Growth Company and a Smaller Reporting Company

We are an “emerging growth company” as defined in the Securities Act of 1933, or the Securities Act, as modified by the Jumpstart Our Business Startups Act of 2012, or the JOBS Act.
As such, we are eligible to take, and intend to take, advantage of certain exemptions from various reporting requirements applicable to other public companies that are not emerging
growth companies for as long as we continue to be an emerging growth company, including (i) the exemption from the auditor attestation requirements with respect to internal control
over financial reporting under Section 404(b) of the Sarbanes-Oxley Act of 2002, or the Sarbanes-Oxley Act, (ii) the exemptions from say-on-pay, say-on-frequency and say-on-golden
parachute voting requirements and (iii) reduced disclosure obligations regarding executive compensation in our periodic reports and proxy statements.

We will remain an emerging growth company until the earliest of (i) December 31, 2028, (ii) the last day of the fiscal year in which we have total annual gross revenue of at least $1.235
billion, (iii) the last day of the fiscal year in which we are deemed to be a “large accelerated filer” as defined in Rule 12b-2 under the Securities Exchange Act of 1934, as amended, or
the Exchange Act, which would occur if the market value of our common stock held by non-affiliates was $700.0 million or more as of the last business day of the second fiscal quarter
of such year or (iv) the date on which we have issued more than $1.0 billion in non-convertible debt securities during the prior three-year period.

In addition, the JOBS Act provides that an emerging growth company can take advantage of an extended transition period for complying with new or revised accounting standards. This
allows an emerging growth company to delay the adoption of certain accounting standards until those standards would otherwise apply to private companies. We have elected to avail
ourselves of this extended transition period and, as a result, we may adopt new or revised accounting standards on the relevant dates on which adoption of such standards is required for
non-public companies instead of the dates required for other public companies.

We are also a “smaller reporting company” as defined in the Exchange Act. We may continue to be a smaller reporting company even after we are no longer an emerging growth
company. We may take advantage of certain of the scaled disclosures available to smaller reporting companies until the fiscal year following the determination that our common stock
held by non-affiliates is $250 million or more measured on the last business day of our second fiscal quarter, or our annual revenues are less than $100 million during the most recently
completed fiscal year and our common stock held by non-affiliates is $700 million or more measured on the last business day of our second fiscal quarter.

Corporate Information

We were formed in April 2021 as a Texas limited liability company under the name FibroBiologics, LLC, and converted to a Delaware corporation in December 2021 under the name
Fibrobiologics, Inc. On April 12, 2023, we changed our name to FibroBiologics, Inc. Our principal executive offices are located at 455 E. Medical Center Blvd., Suite 300, Houston,
Texas 77598. Our telephone number is (281) 671-5150 and our website address is www.fibrobiologics.com. Information contained on or that can be accessed through our website is
neither a part of nor incorporated by reference into this prospectus, and you should not consider information on our website to be part of this prospectus. Our website address is included
in this prospectus as an inactive textual reference only.
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SUMMARY FINANCIAL AND OTHER DATA

The summary financial and other data set forth below should be read together with our financial statements and the related notes to those statements, as well as the “Management s
Discussion and Analysis of Financial Condition and Results of Operations” section incorporated by reference into this prospectus. The statements of operations and cash flows data for
the years ended December 31, 2023 and 2022, have been derived from our audited financial statements incorporated by reference into this prospectus. The statements of operations and
cash flows data for the nine months ended September 30, 2024 and 2023, and the balance sheet data as of September 30, 2024, have been derived from our unaudited interim condensed
financial statements incorporated by reference into this prospectus. The unaudited interim condensed financial statements were prepared on a basis consistent with our audited financial
statements and include in management’s opinion, all adjustments, consisting of normal recurring adjustments, that we consider necessary for a fair presentation of the financial
information set forth in those statements. Our historical results are not necessarily indicative of the results that may be expected in any future period.

For the years ended

For the nine months ended September 30, December 31,
2024 2023 2023 2022
(unaudited, in thousands, except shares and (in thousands, except shares and per share
per share data) data)

Statements of Operations Data:
Operating expenses:

Research and development $ 3,148 $ 1,595 $ 2,368 $ 1,147

General, administrative and other 6,877 4,814 6,521 3,320
Total operating expenses 10,025 6,409 8,889 4,467
Loss from operations (10,025) (6,409) (8,889) (4,467)
Other income/(expense):

Change in fair value of warrant liability/liability instrument 4,349 — (7,236) —

Change in fair value of forward contract liability (650) — — —

Commitment fee expense (1,941) — — —

Other income/(expense) 31 (213) (213) —

Interest income 188 — — —

Interest expense (14) (146) (147) (654)
Net loss $ (8,062) 8 (6,768) $ (16,485) S (5,121)
Deemed dividend — (2,573) (2,573) —
Net loss attributable to common stockholders $ (8,062) $ (9,341) $ (19,058) $ (5,121)
Net loss per share, basic and diluted $ 0.25) § 033) $ 0.68) 8 (0.18)
Weighted-average shares outstanding, basic and diluted 32,457,473 28,230,842 28,230,842 28,230,842
Statements of Cash Flows Data:
Net cash used in operating activities $ (8,828) $ (4,800) $ (6,401) $ (4,066)
Net cash used in investing activities $ (85) $ (493) $ (495) $ —
Net cash provided by financing activities $ 7,577 $ 13,793 $ 13,793 $ 5,925

As of
September 30,
2024
(unaudited, in
thousands)

Balance Sheet Data:
Cash and cash equivalents $ 7,827
Working capital® $ 1,521
Total assets $ 10,469
Total liabilities $ 7,732
Total stockholders’ equity $ 2,737

! We define working capital as current assets less current liabilities.




RISK FACTORS

An investment in our common stock involves a high degree of risk. Before you decide to invest in our common stock, you should carefully consider the following risks and uncertainties
as well as the risks set forth under the section titled “Risk Factors” in our Annual Report on Form 10-K for the year ended December 31, 2023, or the Annual Report, and in our
Quarterly Report on Form 10-Q for the three months ended September 30, 2024, or the Quarterly Report, both of which are incorporated by reference herein. You should also refer to
the other information contained in this prospectus, and the documents incorporated by reference herein, including our financial statements and related notes and the section titled
“Management s Discussion and Analysis of Financial Condition and Results of Operations” included in our Annual Report and in our Quarterly Report. The occurrence of one or more
of the events or circumstances described in such risk factors, alone or in combination with other events or circumstances, may have a material adverse effect on our business, reputation,
revenue, financial condition, results of operations and future prospects, in which event you could lose all or part of your investment. The risks and uncertainties described and
incorporated by reference herein are not intended to be exhaustive and are not the only ones we face. Additional risks and uncertainties not presently known to us or that we currently
deem immaterial may also impair our business operations. This prospectus also contains forward-looking statements that involve risks and uncertainties. See “Cautionary Note
Regarding Forward-Looking Statements.” Our actual results could differ materially and adversely from those anticipated in these forward-looking statements.

Risks Related to this Offering
1t is not possible to predict the actual number of shares we will sell under the SEPA to Yorkville, or the actual gross proceeds resulting from those sales.

On December 20, 2024, we entered into the SEPA with Yorkville, pursuant to which Yorkville has committed to purchase up to $25.0 million of shares of our common stock, subject to
certain limitations and conditions set forth in the SEPA. The shares of our common stock that may be issued under the SEPA may be sold by us to Yorkville at our discretion from time to
time for a period of up to 24 months, unless the SEPA is earlier terminated, beginning on the Effective Date.

We generally have the right to control the timing and amount of any sales of our shares of common stock to Yorkville under the SEPA. Sales of our common stock, if any, to Yorkville
under the SEPA will depend upon market conditions and other factors to be determined by us. We may ultimately decide to sell to Yorkville all, some or none of the shares of our
common stock that may be available for us to sell to Yorkville pursuant to the SEPA.

Because the per share purchase price that Yorkville will pay for Purchase Shares in any transaction that we may elect to effect pursuant to the SEPA will be determined by reference to
the VWAP during the applicable period, respectively, on the applicable Purchase Date, as of the date of this prospectus, it is not possible for us to predict the number of shares of
common stock that we will sell to Yorkville under the SEPA, the purchase price per share that Yorkville will pay for shares purchased from us under the SEPA, or the aggregate gross
proceeds that we will receive from those purchases by Yorkville under the SEPA.




Although the SEPA provides that we may sell up to an aggregate of $25.0 million of our common stock to Yorkville, only 41,489,581 shares of our common stock are being registered
under the Securities Act for resale by Yorkville under the registration statement that includes this prospectus. If it becomes necessary for us to issue and sell to Yorkville under the SEPA
more than the 41,489,581 Purchase Shares being registered under the Securities Act for resale by Yorkville under the registration statement that includes this prospectus in order to
receive aggregate gross proceeds equal to $25.0 million under the SEPA, we must first (i) obtain stockholder approval to issue shares of common stock in excess of the Exchange Cap
under the SEPA in accordance with applicable Nasdaq rules and (ii) file with the SEC one or more additional registration statements to register under the Securities Act the resale by
Yorkville of any such additional shares of our common stock we wish to sell from time to time under the SEPA, which the SEC must declare effective, in each case before we may elect
to sell any additional shares of our common stock to Yorkville under the SEPA. Any issuance and sale by us under the SEPA of a substantial amount of shares of common stock in
addition to the 41,489,581 shares of common stock being registered for resale by Yorkville under this prospectus could cause additional substantial dilution to our stockholders. The
number of shares of our common stock ultimately offered for sale by Yorkville is dependent upon the number of shares of common stock, if any, we ultimately elect to sell to Yorkville
under the SEPA.

Investors who buy shares at different times will likely pay different prices.

Pursuant to the SEPA, we will have discretion, subject to market demand, to vary the timing, prices, and numbers of shares sold to Yorkville. If and when we do elect to sell shares of our
common stock to Yorkville pursuant to the SEPA, after Yorkville has acquired such shares, Yorkville may resell all, some or none of such shares at any time or from time to time in its
discretion and at different prices. As a result, investors who purchase shares from Yorkville in this offering at different times will likely pay different prices for those shares, and so may
experience different levels of dilution, and in some cases substantial dilution, and different outcomes in their investment results. Investors may experience a decline in the value of the
shares they purchase from Yorkville in this offering as a result of future sales made by us to Yorkville at prices lower than the prices such investors paid for their shares in this offering. In
addition, if we sell a substantial number of shares to Yorkville under the SEPA, or if investors expect that we will do so, the actual sales of shares or the mere existence of our
arrangement with Yorkville may make it more difficult for us to sell equity or equity-related securities in the future at a time and at a price that we might otherwise wish to effect such
sales.

Once we issue a Promissory Note, we do not have the right to control the timing and amount of the issuance of our common stock to Yorkville and, accordingly, it is not possible to
predict the actual number of shares of common stock we will issue pursuant to the conversion of a Promissory Note at any one time or in total.

Once we issue a Promissory Note, we do not have the right to control the timing and amount of any issuances of our shares of common stock to Yorkville upon conversion of a
Promissory Note. As the conversion price per share to be used upon conversion of the Promissory Notes will fluctuate based on the market prices of our shares of common stock, if any,
it is not possible for us to predict the actual number of shares of common stock we will issue pursuant to the conversion of a Promissory Note at any one time or in total.

Sales of a substantial number of our securities in the public market by our existing stockholders could cause the price of our shares of common stock to fall.

Yorkville can resell, under this prospectus, up to 41,489,581 shares of common stock from time to time after the date of this prospectus and during the term of the SEPA. If all of the
41,489,581 shares offered for resale by Yorkville under this prospectus were issued and outstanding as of the date hereof (without taking into account the 19.99% Exchange Cap
limitation), such shares would represent approximately 54% of the total number of outstanding shares of common stock and approximately 143% of the total number of outstanding
shares of common stock held by non-affiliates, in each case as of January 10, 2025.

Sales of a substantial number of our shares of common stock in the public market by Yorkville and/or by our other existing stockhol