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HTX-01 |l: Predictable Release Rates of Bupivacaine and Meloxicam for 72 Hours
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INTRODUCTION Figure I.HTX-01 1 is Administered Without a Needle into the Surgical Site Pharmacokinetics of Bupivacaine In Vivo Figure 4. Dose-Normalized C._, (C...../Dose) of Bupivacaine Following Administration

* The in vitro release rates of HTX-01 | strongly correlated with patient PK data (R? >0.98; Figure 3) of Bupivacaine HCl or HTX-011 Across Surgical Procedures

« HTX-0II is an investigational dual-acting local anesthetic comprising bupivacaine and meloxicam in an
extended-release polymer

Figure 3. InVitro Versus In Vivo Release of Bupivacaine and Meloxicam From HTX-01 |

— HTX-011 has demonstrated superiority over bupivacaine hydrochloride (HCI) for managing
postoperative pain over 72 hours in multiple surgical procedures,including bunionectomy, herniorrhaphy,
and total knee arthroplasty (TKA)'-3
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— Meloxicam, a non-steroidal anti-inflammatory drug, normalizes the local pH at the site of HTX-01 | 90 °
administration, enhancing the penetration of bupivacaine into pain-transmitting neurons and generating a
synergistic analgesic effect* F
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* Tissue vascularity of the surgical site affects the speed of absorption of local anesthetics into the plasma, inear (Bupivacaine)

resulting in higher maximal plasma concentrations (C,,.,) of injected anesthetic (eg, bupivacaine HCI) y = 0.7428x + 2.3903 * Meloxicam Bunionectomy
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 The extended release of bupivacaine and meloxicam from HTX-01 | occurs via release from a proprietary o R2= 0.9829 inear (Meloxicam) | | | | | | |
triethylene glycol-based poly(orthoester) polymer, termed Biochronomer™, which allows for the diffusion of o 00 10 20 30 40 50 60 70 80
active ingredients over 72 hours* od e C,.../Dose (ng/mL/mg)
— Although the efficacy of HTX-01 | over 72 hours has been previously demonstrated, the kinetics of the 0 | | | | | | | | | |
ingredient release from the polymer have only been described in preclinical models* 0 10 20 30 40 50 60 70 80 90 100 Cinax maximum plasma concentration;HCl, hydrochloride;TKA, total knee arthroplasty.
* Bupivacaine plasma concentrations above 2000 ng/mL can result in local anesthetic systemic toxicity InVitro, % Released
(LAST),> a group of rare but potentially life-threatening adverse events®’ DISCUSSION/CONCLUSIONS

. . . . . R2, coefficient of determination;Y,y-axis intercept.
* Here we presentin vitro release (IVR) data for HTX-01 | and compare them with the in vivo RESULTS

pharmacokinetic (PK) data from clinical studies in bunionectomy, herniorrhaphy, TKA,and augmentation * As expected, times to maximum plasma concentrations (T,,,,) of bupivacaine released from HTX-01 | were

* Patient PK data strongly correlated with the in vitro release rates of bupivacaine and meloxicam

mammoplasty InVitro Release Rates of Bupivacaine and Meloxicam From HTX-01 | delayed compared with those observed after bupivacaine HCl injection in same type of surgical procedure * The maximum plasma concentration with HTX-01 | was several-fold lower than the literature-based
* The proportion of the total bupivacaine dose released from HTX-01 | was 28%, 52%, 81%,and 94% over 12, (Table 1) toxicity levels
METHODS 24,48,and 72 hours, respectively (Figure 2A) — Characteristic of extended-release products, HTX-01 | produced a long plateau in bupivacaine — For a detailed analysis of the absence of potential LAST across clinical studies evaluating HTX-01 1,
InVitro Studi * The proportion of the total meloxicam dose released was 19%,44%, 81%,and 95% after 12,24,48,and concentration-time profile and resulted a wider range of median T, values across surgeries please see ePoster 1509 (Viscusi et al)
n Vitro Studies ’ ’ ’ T
. o . . . 72 hours, respectively (Figure 2B) * The mean bupivacaine C,,, after HTX-01 | application at its highest dose was 710 ng/mL (augmentation * The extended release of bupivacaine and meloxicam from HTX-01 | over 72 hours demonstrated

’ A valldaFed IVR assay n;eisé'red bupivacaine and meloxicam released from HTX-01 | into the surrounding - For the highest recommended dose of HTX-01 | (400 mg bupivacaine/ | 2 mg meloxicam in mammoplasty mammoplasty) and 672 ng/mL (TKA, Table 1), well below the level associated with toxicity (2000 ng/mL) consistent dose-proportional C,,, values not impacted by vascularity

d|ssolut.|on rT1ed|um at 37 . o . | | _ and TKA), these in vitro release rates equate to ~200 mg bupivacaineand ~5.3 mg meloxicam released in * The mean C,,, for a |50 mg bupivacaine HCl injection in augmentation mammoplasty was | 110 ng/mL (Table 1), * Unlike the dose-normalized C,,,, range for bupivacaine HC|, the dose-normalized C,,,, range for bupivacaine

— Bupivacaine and meloxicam concentrations in the dissolution medium were measured by a validated the first 24 hours 4x the bupivacaine C,,, for HTX-01 | in the same procedure when normalized to the dose given (Figure 4) released from HTX-01 | is consistentand predictable across surgical procedures regardless of site vascularity

high-performance liquid chromatography method — These amounts are well below the respective recommended 24-hour maximums for bupivacaine (400 mg)

In Vivo Studies and meloxicam (30 mg)8° Table I. Maximum Plasma Concentration (C,_.,) and Time to Reach C__. (T, ...) REFERENCES
* In vivo PK data presented in this analysis were collected across several clinical studies evaluating HTX-01 | : : : : : Across Studies |. Viscusi E et al. Hernia. 2019;23:1071-1080.
in bunionectomy (NCT02762929;NCT0329572 1), herniorrhaphy (NCT02504580;NCT0323748 1), TKA Figure 2. Calculated InVitro Release Rates of Bupivacaine and Meloxicam From HTX-011 HTX-011 Application 2. Viscusi E et al. Reg Anesth Pain Med. 2019;44:700-706.
(NCT03015532),and augmentation mammoplasty (NCT03705065 [Bupivacaine HCI only]; NCT0301 1333) (400 mg bupivacaine/l2 mg meloxicam) Bupivacaine HCI Injection Bupivacaine HCI Injection 3. Lachiewicz PF et al. ] Arthroplasty. 2020; doi: 10.1016/j.arth.2020.05.044.
4. Ottoboni T et al. Reg Anesth Pain Med.2019; doi:10.1 136/rapm-2019-100714.
— A single intraoperative dose of HTX-01 | was administered without a needle to the surgical site and A Bupivacaine Bupivacaine 5. Rice D et al. Clin Drug Investig.2017;37:249-257.
surroundingtissues prior to closure (Figure 1) :(5)8: @) égo Dose Mean C,,, Maedian Dose Mean C,,, Maedian 6. El-Boghdadly K et al. Loc Reg Anesth. 2018; 1 1:35-44.
— 60 mg bupivacaine/l.8 mg meloxicam (bunionectomy) o ¥ 300- * - f;g 9 5o n (mg)  (ng/mL) | T,. (h) n (mg) (ng/imL) | T,..(h) 7. Aggarwal N. Exp Opin Drug Saf. 2018;17:581-587. |
. . . . £ £ 250 - £ - 8. Bupivacaine HCI [package insert].Lake Forest, IL: Hospira, Inc.; 2009.
— 300 mg bupivacaine/9 mg meloxicam (herniorrhaphy) S g 60 €3 Augmentation , , .
g @ 00 ° 08.4 mg o 50§ % 49 400 710 358 15 150 1110 0.73 9. Meloxicam [package insert].Malvern, PA: Baudax Bio, Inc.; 2020.
— 400 mg bupivacaine/l2 mg meloxicam (TKA and mammoplasty) A T 40 38 Mammoplasty
, , " o , , , S0 5 27 58 -30 32
— Bupivacaine HCI was administered via injection with commonly used doses in these surgical models @ g 100 ° 2o me. 2/ o o, @F TKA? 109 400 672 20.87 65 125 399 1.03 ACKNOWLEDGMENTS
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H After Administrati
— |25 mg bupivacaine HC]| (TKA) ours eradministration Cnax, Maximum plasma concentration; HCl,hydrochloride; TKA, total knee arthroplasty; T . time to reach maximum plasma concentration.
. . B 2nclud tients wh ived HTX-01 | with ithout additional injection of ropi ine. S— S— —
— 150 mg bupivacaine HCI (mammoplasty) 207 20 égo e e e ST TP regional anesthesia | acute pain | chronic pain medicine
— Plasma samples were collected at study protocol-specified time points and concentrations of o0 007 e — 80 o * Consistent with the known effect of local tissue vascularity on the Cp,, of injected bupivacaine HC, £ ASRA Worldwide 2020
: : - - - i EE . -70 £ increased dose-normalized C,,,, (C,,../dose) were observed for injected bupivacaine HCI with increasin &
bupivacaine and meloxicam were measured with validated liquid chromatography tandem-mass 8 5 8.0 ¢ & T max (*=max J P g (£ 19th A | Pain Medicine Magt
spectrometry assays < 2 60 50 X @ vascularity (eg, in mammoplasty, Figure 4) / b th Annual Pain Medicine Meeting
- vacai - - - - cf: ) — B +In contrast, bupivacaine released from HTX-01 1 did not exhibit the same broad variability and remained - November 20
— In vivo release rates of bupivacaine and meloxicam were derived for HTX-01 | using population PK so 407 30 X o contrast, bupivacaine rel€ased iro - Id not exhibit the same broad variability and remaine
modeling based on plasma concentrations € Lo 5 5, 18.5% - %8 within a C, .. /dose range of |.2-1.8 ng/mL/mg compared with 2.7-7.4 ng/mL/mg for bupivacaine HCI,
0 | | | | | | | | | | | 0 demonstrating consistent and predictable absorption across surgical procedures (Figure 4) ~ *',
0 6 12 18 24 30 3 4 48 54 60 66 72 * Across all surgical procedures evaluated, the dose-normalized C,,,, was reduced with HTX-01 |l application ,ON
Hours After Administration compared with bupivacaine HCl injection (Figure 4) | |— ~
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