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Joel Lusk, Holly Tadevich, Soheb Anwar Mohammed, Muhammad Wahab Amjad, Xucai Chen, Aliyah Oakley, John J. Pacella,

m Microvascular Evan C. Unger, Emmanuelle J. Meuillet

Th@t’@ peutics Microvascular Therapeutics , Tucson AZ and the Center for Ultrasound Molecular Imaging and Therapeutics, Heart and Vascular Medicine Institute, University of
Pittsburgh

Introduction Methods Results Results
: . . L ipi iti PSMBs ina M | of MV '
Microvascular obstruction (MVO) is a common complication PSMB Lipid Composition SMBs in a Model o (0) Infarct Size Area Post MVO
following successful percutaneous coronary intervention (PCI) Wﬁ\(\oagﬁo TR, | ‘ = B an - . s
in patients with acute myocardial infarction (AMI). Despite DPPE N S LA A %, Tl 3 ] e Control
restoration of epicardial coronary blood flow, persistent S GOSN L o, —
. . . .. . DPPC )5\?\/ 0—'.’70\/\/0\"/\/\/\/\/\/\/\/ H H 2
obstruction of the myocardial microvasculature can limit tissue - L 3 S
. . . . . . . . o ok/\/\/\/\/\/\/\ o =4 ]
reperfusion, increase infarct size, impair cardiac function, and DPPE- MPEG5000 , toj K~ ofo Lo U U0 o £ o] 07030 |
worsen long-term clinical outcomes. Ultrasound combined with e - « 5 b g Mrzg"'&
- . - Figure 2: PSMB Lipid Composition. The lipid monolayer composing the PSMB (MVT- S ifarsesal = v,
iEveeusly  edminseee  meodtties  {Mas) s 101) is made of 3 lipids. DPPE, DPPC, and DPPE- MPEG5000. N s o TRUE TSR eny P
demonstrated the ability to enhance thrombus dissolution and : o N ) |
. . | fusion: h A " Figure 3: Figure 5: (A) Wall Motion Score Index in the left ventricle. (B) Troponin levels: There g 20
Improve microvascular periusion; however, no FDA-approved o (& T.argeting was no significance in the troponin levels post-treatment with Definity at day 3 (48 hours post E
microbubble therapy currently exists for this indication. 'fg “‘1"—;‘*; BN o i u';,: b on Ligand MVO). There was a significant reduction of Troponin levels with PSMB or FT-PSMB. £ .l
b Sl T N Y YN synthesis : - !
oo L o wi o Fibrin Blndlng Baseline MVO 48 hr. Post UTMC
. . Peptide with £=00133 0 Control  PSMB FTPSMB Definty
Microvascular Therapeutics (MVT) has developed novel ,. oL anzmine _— - _ _ | |
| hase shift microbubbles (PSMB' SO|V) and fibrin- o tunctional : . I , Flgu!‘e 9: _Ipfarct S!ze Area post. MVO: Evans .Blue and TTC (Trlphenlytet.razollu.m
nanoscale p ) A e ) i : chloride)staining are widely used techniques for Assessing myocardial infarction and tissue via
targeted phase shift microbubbles (FTPSMB; Solv-2). These . o groqp(t)dt pote bility in research. The difference of the infarct area, as measured using TTC-Evans Blue
agents are approximately one-tenth the diameter of l.ﬁ-_ T ; "I | . Eosnélf_a edto - i N [ ] o L staining, is statistically significant between the PSMB and FT-PSMB as compared to Control or
. : ;_-;y v " [1_2 ") i ;,:: 0 ‘,!n -uA i i : by ,,f‘ » oM ) § Definity.
conventional microbubbles (150-300 nm versus 1-2 pm), 1L e Gl T Eﬁg"’é’s‘)tgr - 2:
alowing them {0 pencirate desper nto microlromos where | *- pomeers [ con [poWe |osiy
fibrin spacing is on the nanometer scale. Their small size also proguct with FTPswe -
_ _ iy M o an amide " o Total Blood Volume# 20+05 9+ 1 (p=.0191),* 5 + 3 (not significant)
enables access to tissues beyond the vasculature and provides linker (B). — o e
a platform for targeted intracellular therapeutic delivery. This PSMB Characterization TIMI Flow Grade @48Hr 1.8+ 0.1 2.9+ 0.1 (p=0.0016)," 2.6+ 0.2 (0.0098) "
ili ' i nk Orade 1 Panetrationy: Contrest passes the bockeg butfattoflly il the dista artery.
study evaluated the ability of PSMBs to improve myocardial T Table 1: Release Specifications for PSMB o T e WallMotion Score  30:£0.1 15201(p00018)" 21201 (=0.0288)
perfusion and cardiac function in a porcine model of MVO. - Dynamic Light Scattering (particle size Index
Purpose portCondemionsize | 03 #1108 - distribution). Figure 6: Thrombolysis in Myocardial Infarction (TIMI) Flow Grade: Epicardial vessel for Troponin 1 (ng/L) 110000 + 10000 65000 + 10000 (p=0.0015),** 95000 + 10000 (not significant)
P DISbUGON 205KM | yegn Dismerer ’ *  GC-MS (gas content). TIMI Flow Grade. PSMB and MB are similar in TIMI (score of 3) but in the microvascular
: . . . - 050 (o « pH vasculature there is a difference because PSMB are smaller. Post-treatment the circumflex Infarct Area (%) 20+3 5+ 1 (p=0.0224), * 18 + 1 (not significant)
The objective of this study was to evaluate the therapeutic oiaion 0spm | 200 Repor . Fill Volume floor is improved as compared to control.
. . . . . " SPAN {nm}
efflcacy of Phase Shift Microbubbles (PSMB) IN Improving pop— «  HPLC (lipid content) o prgryr— Table 2: Data Summary MVO Studies. #, comparisons are made to respective MVO (before
. . . . . . S . D50 (nm) . * . k%
myocardial perfusion and reducing microvascular obstruction in a rerege e | soom and after treatment); * for p<0.05; ™ for p<0.005
porcine model of acute myocardial infarction using therapeutic e T T o Conclusion
ultrasound. Support _ ) o, e |
R T -medi ' ift Mi
This work was supported by CDMRP:PR220274, Award Number heasound-medialed treatment with Phase Shitt Microbubbles
HT9425-23-1-0893 entitled, "IND Enabling Studies for Targeted -~ s + (Pe1le)) Sl fpUEe) MRl MoVl [Pl
Phase Shift Microbubbles for Sonothrombolysis" e Figure 4: Transmission Electron d followlng experimentally induced mlcrqvasc:_ular o_bstructlon in a
Microscopy of Microbubbles and : o | orcine model of acute myocardial infarction. Improved
F— g PSM B Baseline Mvo 48 hrs. Post UTMC . . : . .
MVT-101 SONOREPERFUS'ON TRANSLAT'ONAL EV'DENCE PATHWAY Endotaxin =833 EU/mL ) Definity reperfUS|On was aSSOC|ated W|th enhanced Cal'dlaC funCt|0n,
From Concept Proven in Humans to a First-in-Class Therapy for Microvascular Obstruction _ _ = ‘ N favorable MRI flndlngS, and a Slgnlflcant redUCtlon in InfarCt size
e MR ot ol epertusion B - I rODFOr CONCEDT In Vivo Study DQS|gn T > = n=4/ Control, PSMB, FTPSMB and n=3/Definity ) ) .
WITH SONOREPERFUSION W% creserstseqmentresotion ESTABLISHED _ _ compared with control and conventional microbubbles. These
Definity® + Diagnostic Ultrasound > § *& 5 e Ak A 4 e Figure 7: Total Blood Volume at Baseline, at MVO and at 48h post-MVO. n=5/control, . g . . . .
I < ot Day 1 Day2  Day3 PSMB, FT-PSMB; n=4/Definity findings support PSMBs as a promising image-guided therapeutic
= e A B S P GO MRS~ ’ fomin: 20min ‘ platform for the treatment of microvascular obstruction following
O e it — i C/\ > i ol = i PCI and warrant continued preclinical development toward clinical
! ST Microthrombi MVO ontro : ik | . oz -
o sl @  Deliers more caviation events a the ie [ Administration }[Stabilization ][ MR ][ Echocardlography] 2 "] loom  loorm | i | e . translation.
p et g e e = o IN VITRO e PUBLISHED HUMAN T T T égw | g.‘sv 1 ‘ FUture Work
MODEL (90-min LAD Occlusion) EORCINEOVIMODEL RAT.MVOIMODEL CLOT PENETRATION SONOREPERFUSION STUDIES '8 E » -§
| ‘ ) Ultrasound perfusion imaging US perfusion imaging 58 L F "
Al <% (¥ X G5m :
;).,L/ ... ) §§; = :g, ’
gt | |sereese | e | | | S S .
o Fiisproved tegiohalwall mation IS Sty T perteraion ' Supports mechanism of action P 2::::‘::::;?;::{;::"5 j:;Zﬁle:;\f';::t'cs:iz"e"ﬁ’n'::::zm et O~ Control  PSMB FTPSMB _Definity O~ Control _PSMB FTPSMB Definity
‘ + Lower troponin levels + Well tolerated efficacy + Acceptable safety profile
lp=02177 1965 i |
e o ( o JErrEg } i1l am!| L.WE
First therapy specifically designed to restore microvascular perfusion h Evaluating safety and efficacy of 5 L ‘ g»g
and improve outcomes after successful reperfusion in STEMI. mg;lg:;&;f;g:i:‘;:sW'th uS » §
2 .l g 1
LTy | W R | o B i | T e st | R T G § @
Figure 1: MVT-10 Sonoperfusion: Translation Evidence Pathway Flow chart " Coneol ™ PES T FTFMS ™ Dulnty " oo P Free Dy Figure 10: Manufacturing of PSMB. The developed NanoGenesis™ System (left) and
showcasing the concept that was proven in humans to a First-in-Class Therapy for _ ) _ portable battery-operated vortexing unit (adapter pictured in center and kit on right) enable
Microvascular Obstruction Figure 8: MRI parameters improved following PSMB and FT-PSMB treatment. production of Phase Shift Microbubbles (PSMB) outside of traditional pharmacy settings,
expanding their potential use in combat environments, emergency medicine, and other
resource-limited settings.
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