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I. Pharmaceutical Lifecycle & Development

The pharmaceutical drug development lifecycle spans 10-15 years from discovery to commercial launch, involving four primary stages: (1) Discovery & Preclinical Testing (5-6
years, 500M-1B cost, 5,000-10,000 compounds screened, 1-5 advance to clinical testing), (2) Investigational New Drug (IND) Application & Phase 1 (0.5-2 years, 500M-1B,
20-100 healthy volunteers, safety and dosage assessment), (3) Phase 2 & Phase 3 Clinical Efficacy Testing (3-6 years, 2-4B, 100-3,000 patient volunteers, efficacy and side
effect monitoring), (4) Regulatory Review & Approval (1-2 years, FDA/EMA standard). Phase 1 primarily assesses safety; 30% failure rate reflects unexpected toxicity and drug
metabolism issues. Phase 2 efficacy testing sees 33% failure rate as compounds fail to demonstrate therapeutic benefit versus placebo. Phase 3 confirmation testing, largest and
most expensive phase, sees 25-30% failure rate reflecting difficulty replicating Phase 2 efficacy in larger populations. The cumulative probability of moving from Phase 1 to FDA
approval is 10-15%, making drug development extraordinarily capital intensive and risky.

Attrition rates vary dramatically by therapeutic area; oncology and rare disease exhibit higher success rates (20-25% Phase 1-to-Approval) due to unmet medical need and
accelerated pathways. CNS and cardiovascular see lower success (8-12%) due to blood-brain-barrier penetration challenges and poorly understood disease biology. Preclinical
failure is material; an estimated 5,000-10,000 compounds are screened in discovery and early preclinical, yielding 1-5 IND applications per programme. Cost-per-approval has
inflated dramatically; studies estimate fully-loaded capitalized cost-per-approval at 2-3B (including cost of capital on failed programmes and development timeframe). This is
critical valuation metric; a single-asset biotech with one Phase 3 asset at 2-3B EV is implicitly assuming 100% probability of approval and commercialization success. Regulatory
timelines have improved; FDA standard review time of 10 months (versus 30 months historically) reflects risk-based review and industry guidance. However, Complete Response
Letter (CRL) rates are 10-15%, requiring additional data generation and resubmission (6-18 month delay), materially impacting risk-adjusted valuation.

Patent protection is fundamental, compounds receive 20-year patent life from filing (typically 17-18 years remaining after approval). Intellectual property strategy (secondary
patents, formulation patents, indication patents) can extend market exclusivity 5-10 years post-expiry. Pipeline strength is measured by number of assets by development stage
(earlier stage equals higher risk), diversity of therapeutic areas (concentration risk), asset uniqueness and market positioning (first-in-class versus follow-on), and partner
involvement (co-development reduces risk and dilutes upside). Platform technology companies (MRNA, gene therapy, CRISPR, antibody engineering) derisk early-stage
development by enabling multiple assets to progress. A successful platform company (Moderna, BioNTech) can achieve 20-30% success rates versus 10-15% for single-asset
companies, justifying premium valuation multiples. Financing risk is asymmetric; successful companies can return 100-1,000x capital, whilst failure rate (70%+ of VC-backed
biotech) creates negative expected value for early-stage investors.

IR&D; Tineline: Discovery (5-6yr) + Preclinical (3-6yr) + Phase 1 (1-2yr) + Phase 2 (2-3yr) + Phase 3 (2-3yr)

lSuccess Rat e: Phase 1-to-Approval 10-15% Overall | Oncol ogy 20-25% OCNS 8-12% Cardio 10-15%

II. Clinical Development & Regulatory Pathways

The FDA operates three primary review pathways: (1) Standard Review (10-month clock), baseline pathway requiring complete clinical efficacy and safety data, (2) Accelerated
Approval (5-month clock) for serious/life-threatening conditions with clinical benefit versus available therapy, potentially on Phase 2 data with post-marketing Phase 4
confirmation trials required, (3) Breakthrough Therapy Designation (BTD) enabling rolling review, expedited assessment, and FDA guidance on trial design, granted for therapies
showing substantial improvement (typically 50%+ improvement in primary endpoint) versus standard-of-care. Post-pandemic, Priority Review (6-month clock) is standard for
novel oncology agents, antiinfectives, and serious unmet need indications. Fast Track designation enables rolling NDA and priority review. De novo pathway is used for novel
biomarkers, diagnostic tests, and digital health modalities. Orphan drug designation (conferring 7 years post-approval market exclusivity in US; 10 years in EU) is critical
valuation driver for rare disease, offsetting small market size with guaranteed exclusivity. Pediatric exclusivity (6-month patent extension) incentivizes pediatric development;
however, pediatric trial outcomes are 70%+ delayed/suspended due to recruitment challenges and risk-based safety concerns.

The EMA operates centralized (EU-wide approval via Committee for Medicinal Products for Human Use - CHMP), decentralized (reference member state leads), and national
(single member state) procedures. Centralized approval is required for biotechnology products and provides single EU-wide approval. Priority Review Eligibility (PRIME) enables
early engagement with EMA for rapidly evolving pathogens, innovative therapy modalities, and unmet need conditions. Conditional Approval pathway permits approval pending
completion of post-marketing confirmatory trials; EMA has been more cautious than FDA with 100-150 conditional approvals versus 300+ FDA accelerated approvals. Pediatric
Investigation Plan (PIP) is mandatory for products likely used in children, with waiver or deferral possible. Accelerated assessment (66-day versus 210-day standard) is granted
for innovative medicines addressing unmet need. Japan (PMDA) has accelerated pathways similar to FDA with SAKIGAKE designation (analogous to BTD) for innovative drugs
addressing unmet needs. China (NMPA) has rapidly expanded approval infrastructure; breakthrough therapy designation and priority review are now available; post-COVID
transparency improved but data package requirements remain China-specific.

Parallel development strategies (designing Phase 3 to satisfy simultaneous FDA/EMA approval) reduce time-to-peak sales by 12-18 months versus sequential strategies,
justifying incremental Phase 3 cost. A parallel Phase 3 for major indication (diabetes, hypertension, oncology) costs 50-100M incremental versus single-jurisdiction Phase 3.
Patent timelines interact critically with regulatory timelines; a two-year development delay due to CRL or resubmission consumes 10% of patent life (2 years / 20 years = 10%),
materially impacting NPV calculations. Emerging markets (India, Brazil, Russia) have lower evidentiary standards but variable drug quality oversight; manufacturers balance
regulatory timeline (India DCGI 6-18 month approval) versus market size and IP protection risk. Patent enforcement in India is weak (compulsory licensing risk, limited data
protection), incentivizing delayed India launches until mature commercialization phase.

[FDA Pat hways: Standard (10np), Priority (6np), Accelerated (5nmp), Breakthrough (rolling review)

IO phan Designation: US 7yr Market Exclusivity, EU 10yr, Tax Credits | PRIME EVA Early Engagenent

I1l. Patent Cliff & Biosimilar Economics

US patent protection is 20 years from filing (typically 17-18 years remaining post-approval). Commercial exclusivity extends beyond patent expiry via regulatory exclusivity
(orphan drug 7 years, new chemical entity 5 years, new indication 3 years). The Hatch-Waxman Act (1984) established 180-day exclusivity to first generic applicant filing
Paragraph 1V challenge (abbreviating 3-5 year generic development to data use for FDA comparison), creating first-generic-winner economics where first generic captures
40-60% of generic market share versus subsequent generics at 10-20% each. Generic entry immediately compresses innovator price (generic typically enters at 50-70% of
branded price, settling to 20-30% over 12-18 months as additional generics enter). A blockbuster drug facing generic entry experiences 85-90% revenue cliff unless lifecycle
management (new indication, dosage form, combination therapy) extends value. Authorized generics (innovator-approved generics, marketed by generic manufacturer but
owned by innovator) capture generic value while protecting branded pricing in premium segments; however, authorized generic erosion is typically 70-80% (nearly equivalent to
independent generic).

Patent litigation over secondary patents (formulation, indication, combination) can extend market exclusivity 5-10 years; Merck's litigation protecting Singulair prevented generic
entry until 2012 (7 years post-initial patent expiry), preserving 500M+ annual revenue. Reverse payments (settlement of patent litigation where innovator pays generic applicant
to delay launch) were challenged by FTC as antitrust violations but remain viable if structured as acquiescence payments (generic receives upfront lump sum, innovator retains
branded exclusivity). Biosimilar entry parallels generic entry but with higher development complexity and cost (50-150M versus 5-10M for small-molecule generic). Biosimilars
require analytical comparability (protein structure, purity, potency), animal testing (toxicity), and Phase 1 and Phase 3 PK/PD testing. FDA biosimilar pathway (abbreviated BPD)
grants 12-year exclusivity for originator biologics, 4-year data exclusivity, then 12-year biosimilar approval window. Biosimilar entry typically occurs at 15-25% originator price
discount (versus 70-80% for small-molecule) due to manufacturing complexity and payer hesitancy.

Interchangeability designation (FDA determination that biosimilar can be substituted without physician intervention, automatic pharmacy substitution) is more stringent than
biosimilarity, requiring additional clinical immunogenicity and PK sensitivity data; only ~25 of 100+ approved biosimilars have achieved interchangeability, limiting price pressure
on originator. Real-world example: Humira (adalimumab, Abbvie) patent expiry 2016 but regulatory exclusivity protected peak sales (7B) until 2018 biosimilar entry; Amgen and
Sandoz biosimilars entered at 25-30% discount, compressing Abbvie Humira revenue 40-50% by 2023. Government price negotiation (Inflation Reduction Act 2022) will
compress biosimilar entry economics; estimated 30-40% price reduction versus current market rates will accelerate biosimilar profitability timeline and increase originator price
pressure.

[Patem Life: 20yr Filing (17-18yr Post-Approval) + Regulatory Exclusivity (5-7yr) = 22-25yr Total
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IV. rNPV Valuation & Peak Sales Modeling



Risk-adjusted Net Present Value (rNPV) is fundamental valuation tool for pharmaceutical assets. Mechanics: NPV = Peak Annual Sales x (1 - COGS %) x (1 - Tax Rate) x
Probability of Commercial Success x Years at Peak Sales / ((1 + WACC)"Years to Launch). For a Phase 2 oncology asset with 500M peak sales assumption (probability 30%),
70% gross margin (typical specialty pharma), 20% tax rate, 5% probability of Phase 2-to-Approval success (30% Phase 2-to-Phase 3, 25% Phase 3 success), 5-year launch
timeframe, 10% WACC, rNPV = 500M x 0.30 x 0.70 x 0.80 x 0.05 x 3/ 1.10"5 = 9.5M. This illustrates how probability discounting materially compresses valuation; despite 500M
peak sales potential, 5% probability of approval reduces rNPV to only 2% of peak sales. Market participants debate rNPV methodology: (1) timing of probability application (apply
PoC at NDA submission versus discounted annually during development), (2) milestone probability (published Phase success rates versus company-specific evidence), (3) peak
sales assumption (consensus estimates versus bull/bear case sensitivity), (4) tail assumptions (perpetuity declining at 10-15% annually versus fixed 5-year peak).

Sensitivity analysis is critical; a 500M asset with 30% Phase 3 success and 40% commercial success (500M peak) yields rNPV range from 15M (downside: 20% Phase 3
success, 300M peak) to 45M (upside: 40% Phase 3, 600M peak). Company-specific evidence should modify published Phase success rates; a company with 50%+ Phase 3
success rate justifies above-market probability weighting (35-40% Phase 3 for that company's assets). Real options valuation applies option pricing theory (Black-Scholes,
binomial models) to pharmaceutical assets, valuing "optionality" of development decisions (continue versus stop, expand versus contract). A Phase 1 asset has embedded option
value if there is optionality to expand development if Phase 1 data suggests upside. Real options valuation is contentious in pharma; some argue it legitimises speculative
valuation of long-shot assets, whilst others argue it reflects true embedded optionality.

Peak sales modelling combines target patient population, uptake assumption, and pricing. For new oncology drug: target population equals eligible cancer patient population
(e.g., HER2-positive breast cancer 25,000 patients US annually) times indication penetration assumptions (diagnosis rate 90%, treatment-eligible rate 80% = 18,000 eligible);
uptake trajectory (year 1: 10% penetration, year 2: 30%, year 3: 50%, year 4-5: 60-70% steady-state); average wholesale price (AWP) 50,000 annually. Peak sales = 18,000 x
65% x 50K = 585M. Sensitivity analysis varies patient population (+/- 20%), penetration (+/- 10%), pricing (+/- 20%), yielding 350-850M range. Cash runway analysis is critical for
pre-revenue biotech; a 100M cash balance, 20M annual burn rate (R&D 12M, SG&A 8M) implies 5-year runway, sufficient to reach Phase 2 readout (typically 2-3 years) but
inadequate for Phase 3 completion without additional financing.

[rI\PV = Peak Sales x (1-COGS% x (1-Tax) x PoC x Years at Peak / (1+WACC)”Years-to-Launch

l(‘ash Runway: Avail able Cash / Annual Burn (R&D; + SG&A;) = Years | Phase 2: 2-3yr, Phase 3: 2-3yr

V. Drug Pricing & Reimbursement Mechanics

The US pricing model is unique globally, with limited price regulation and direct manufacturer-to-patient pricing mediated by pharmacy benefit managers (PBMs). US
manufacturer list price (WAC - wholesale acquisition cost) reflects gross pricing (e.g., 50K per dose); actual net price is reduced by (1) rebates to PBMs and insurance plans
(typically 20-40% of WAC), (2) 340B programme discounts (discounted pricing to hospitals/disproportionate-share hospitals, typically 20-50% discount), (3) copay
assistance/patient support programmes (manufacturer pays copay differential for uninsured/underinsured patients). Net effective price is typically 50-70% of WAC after rebates
and discounts. Specialty pharmacy has emerged as critical distribution channel for high-cost oncology, biologics, and rare disease therapies; specialty pharmacies capture 2-5K
patient handling fee per therapy course, incentivising high-cost therapy promotion. Payer contracting (managed care plans, self-insured employers, government
Medicaid/Medicare) involves value-based arrangements (rebates tied to efficacy metrics, outcomes-based contracts, tiered formulary placement).

Recent Inflation Reduction Act (2022) enables Medicare price negotiation for 10 drugs (expanding to 20 by 2026) on cumulative sales >500M; estimated net prices
post-negotiation are 35-50% below current rates for blockbusters, materially impacting manufacturer cash flows. Negotiated prices: Humira (negotiated 38K from 60K WAC),
Eliquis (negotiated 85 from 195 WAC per month), Keytruda (negotiated 85K from 150K annually) illustrate pricing compression. Pharmaceutical companies have launched
high-list-price strategies knowing rebates and negotiation will compress net prices, offsetting volume risk if pricing invokes payer restrictions. Pricing strategy is typically (1) high
list price, (2) robust rebate/discount offerings to PBMs and payers, (3) copay assistance to ensure patient access and adherence. UK (NHS) pricing is regulated via reference
pricing, Health Technology Assessment (NICE), and Patient Access Schemes (PAS). NICE cost-effectiveness threshold is 20-30K per QALY (quality-adjusted life year gained);
therapies demonstrating cost-effectiveness below threshold are approved for NHS funding.

Managed Entry Agreements (MEASs) enable manufacturer outcome-based pricing; if therapy fails to deliver promised efficacy in real-world use, price is retroactively discounted
20-50%. Voluntary Price-Setting Agreement (VPAS) caps annual NHS market growth for branded medicines at 2%, materially reducing upside for new blockbusters in UK.
Germany (AMNOG) has reference pricing based on therapeutic area benefit assessment; companies file health economic dossier within 1 month of approval; if reimbursement
reference price is challenged, price negotiation occurs with statutory health insurance (GKV). France (ASMR) uses therapeutic benefit assessment with pricing adjusted to ASMR
level; Tier 1 (major benefit) commands 50% premium, Tier 5 (minimal benefit) may receive discounts. Japan (NHI) uses cost-plus pricing for novel therapies with committee
assessment of therapeutic value; recent reforms introduced value-based pricing enabling premium pricing for breakthrough therapies. Developing markets (India, Brazil, China)
employ tiered pricing and government price capping (India price controls capped at 50% of originator price for generics in regulated pricing categories), limiting manufacturer
margin and incentivising delayed market entry.

[US Pricing: WAC (List) - Rebates (20-40% - 340B (20-50% = Net Price (50-70% WAC)

[NI CE Threshol d: 20-30K per QALY | Medicare Negotiation: 35-50% Price Reduction | Managed Entry Agreenents

VI. CRO Industry & Clinical Trial Economics

Contract Research Organisations (CROs: Parexel, IQVIA, Covance, Charles River, Syneos Health) represent 50-60% of global clinical trial execution, managing patient
recruitment, data management, regulatory submission, and quality assurance on behalf of pharmaceutical sponsors. Global CRO market is 60-80B annually (growing 8-10%
CAGR), with (1) early-phase CROs (Phase 1-2a, 10-15B market), (2) late-phase CROs (Phase 2b-3, 25-35B), (3) laboratory CROs (preclinical toxicology, 5-10B). CRO valuation
is capital-light (limited capex, 30-40% gross margin, 10-15% EBITDA margin), justifying 10-12x EBITDA multiples. CRO business model benefits from sponsor switching inertia
(trial data locked into CRO systems, ~5% sponsor switching rate annually) and recurring revenue (oncology sponsors spend 200-500M annually per drug development,
generating sticky multi-year CRO contracts). However, CRO exposure to sponsor R&D budget cycles is significant; 2008-2009 recession saw 30-40% sponsor budget cuts.

Book-to-bill ratio (annual awards of new trials / annual revenue) is key CRO metric; ratio >1.0 indicates growing pipeline, <0.9 indicates volume pressure. Therapeutic
specialisation improves CRO margins; oncology CROs (complex endpoints, regulatory expertise) command 10-15% premium margins versus general CROs. Decentralised trials
(incorporating remote patient monitoring, home delivery versus traditional site-based visits) are emerging as 2-5B opportunity, improving trial recruitment 20-30% and patient
compliance. Real-world evidence (RWE, health outcomes based on non-interventional real-world patient data versus RCT patients) and observational studies represent growth
avenue for CROs, particularly post-COVID as payers mandate real-world validation of clinical trial efficacy claims. CRO consolidation has occurred; (1) Parexel acquired by
Clayton Dubilier & Rice (2022, 7.3B EV, 13.2x EBITDA), (2) IQVIA (merged IMS Health plus Quintiles 2016, 6B+ revenue), (3) Syneos Health (merged Envision and Syneos
2017). Strategic rationale for consolidation: (1) data asset scale, (2) operational scale enabling margin leverage from 3-5% to 8-10%, (3) diversification.

Sponsor preference for "one-stop-shop” CRO is driving consolidation; major sponsors favour CROs with early-phase capability, late-phase capability, regulatory expertise, RWE
capability, and data analytics/Al support. Pure-play early-phase CROs (Charles River, PRA Health, Covance Phase 1) have benefited from sponsor outsourcing of Phase 1
(capital intensive, high fixed cost to maintain in-house units); Charles River trades 14-16x EBITDA reflecting early-phase CRO margin (10-15% EBITDA) and recurring revenue
(500M+ annual drug development spend on Phase 1). Post-pandemic, CRO valuations have normalised; COVID-19 provided windfall (vaccine trials, 5-10B incremental CRO
revenue 2020-2022) but normalisation compressed multiples to 10-12x from 12-14x peak. Clinical trial cost inflation is significant driver; clinical trial costs have increased 10-12%
annually (physician honorariums, patient recruitment incentives, site overhead) with limited sponsor price flexibility, gradually eroding CRO margins unless productivity
improvement achieved.

ICRO Mar ket : 60-80B Annual |y, 8-10% CAGR | Valuation 10-12x EBI TDA (vs 12-14x Pre- COVI D)

lBook-to-Bi Il >1.0 = Gowth Pipeline | Oncol ogy CRO +10-15% Margi n Premi um | DCT 20-30% Recruitnment | nprovenent

VIl. CDMO & Biologics Manufacturing

Contract Development and Manufacturing Organisations (CDMOs: Catalent, Recro, Thermo Fisher, Lonza, Samsung BioLogics, Danaher, Patheon) provide manufacturing
services for pharmaceutical and biotech companies, reducing capital requirement and enabling flexible scale. CDMO market is 25-35B annually with 8-10% CAGR; subdividing
into (1) small-molecule CDMOs (10-15B, lower margin 8-12% EBITDA), (2) biologics CDMOs (15-20B, higher margin 12-20% EBITDA due to manufacturing complexity and
regulatory moat). Biologics CDMO margin premium reflects manufacturing complexity (bioreactor design, upstream/downstream process optimization, viral clearance), regulatory
inspection requirement (FDA/EMA cGMP audits), capacity constraints (limited approved biologics manufacturers), and technology barriers. Catalent trades 12-14x EBITDA,
Thermo Fisher 15-18x (reflecting profitable clinical solutions and services division offsetting lower-margin manufacturing), reflecting market expectations of 15-20% EBITDA
growth. CDMO business model is capital intensive (50-200M per manufacturing plant, 8-10 year amortisation), with (1) fixed cost leverage (utilisation rate critical; 70% versus
90% utilisation changes EBITDA 200-300 bps), (2) customer concentration risk (top 3-5 customers often 30-50% of revenue), (3) technology risk (manufacturing process failure
destroying client relationships).

Post-COVID, CDMO capacity constraints emerged; vaccine manufacturing consumed 30-40% biologics CDMO capacity 2021-2023, creating bottlenecks and enabling price
inflation (50-100K premium for rushed timelines, priority slots). Capacity has normalised as COVID vaccine demand matured; however, mRNA platform shift (NRNA vaccines,
mRNA cancer therapy) is expected to sustain 10-15% capacity utilisation growth over 2024-2026. Regulatory inspection failures are material risk; FDA Warning Letters or facility
closures (e.g., Emergent BioSolutions Bayview closure 2021) can destroy CDMO customer relationships and revenue; Emergent lost 30-40% of contract revenue post-closure.
Batch failure economics are important; a batch failure destroying 2-5M drug product for a client is typically absorbed by CDMO (via insurance or contractual warranties),
representing material profit impact. Supplier concentration risk is high; CDMOs often source raw materials from limited suppliers (single-source for speciality excipients, resins);
supply disruption (Asian port closures, geopolitical stress) cascades to client impact. CDMO consolidation has accelerated; (1) Thermo Fisher acquired Patheon (5.2B, 2017) and
Essentials (2019), consolidating into integrated CDMO; (2) Catalent pursued bolt-on acquisitions (Biopure, Sensitech).



Small-molecule CDMO margin pressure (8-10% EBITDA) reflects customer bargaining power (large pharma shift manufacturing to lower-cost geographies - India, China -
applying pricing pressure) and commoditisation (generic drug manufacturing at minimal margin). Biologics CDMO growth (12-20% EBITDA) is sustainable if capacity constraints
persist and mRNA platform adoption accelerates. Samsung BioLogics (South Korea CDMO, 15-20% EBITDA margin) and Recro (positioning small-molecule generic CDMO at
12-15% margin) are emerging as margin leaders by specialization and geography. Technology risk mitigation is critical; CDMOs investing in single-use bioreactors (flexible,
reduced contamination risk), continuous manufacturing (reduced cost 20-30%, faster development), and Al/machine learning process optimization (prediction of failure modes,
yield improvement 5-10%) are commanding premium valuations.

ICU\/D Val uation: Smal | - Mol ecul e 8-12% EBI TDA (8-10x Multiple), Biologics 12-20% EBI TDA (12- 14x)

[Uli lisation Rate: 70% vs 90% = 200- 300 bps EBI TDA | Batch Failure Cost 2-5M | Capacity Constraints Sustain Pricing

VIIl. Medical Devices & Diagnostics Regulation

Medical devices represent 250-350B global market (growing 5-8% CAGR), subdividing into (1) low-risk Class | devices (bandages, thermometers, 510(k) exempt or
predicate-based approval), (2) moderate-risk Class Il devices (glucose monitors, infusion pumps, 510(k) predicate comparison), (3) high-risk Class Ill devices (pacemakers,
implantable cardiac devices, Pre-Market Approval - PMA requiring RCT data and FDA centre review). Class Ill devices are capital intensive (50-200M development, 3-5 year
approval pathway versus 6-12 months Class Il), justifying 12-18x EBITDA valuations versus 8-12x for Class Il. Diagnostic devices are primarily regulated as Class I, requiring
FDA approval and CLIA certification (Clinical Laboratory Improvement Amendments). COVID-19 PCR test market exemplifies diagnostics economics; initial shortage (2020)
enabled rapid test authorisation (emergency use authorisation - EUA pathway, 5-10 day approval) with minimal development, generating 100-500M revenue for companies like
Cepheid, Abbott, Roche. Post-normalisation, PCR test prices collapsed from 40-100 to 2-10 as supply exceeded demand.

Reimbursement for diagnostics is highly fragmented; PCR tests receive CPT (Current Procedural Terminology) codes and insurance reimbursement (typical 30-60 per test),
advanced tests may not have assigned CPT codes, requiring direct-to-consumer pricing or laboratory-developed test (LDT) billing. Regulatory pathway selection is critical for
device companies; deciding between 510(k) (moderate risk, 6-month timeline) versus PMA (gold-standard RCT, 1-2 year timeline) trades regulatory certainty for development
cost and speed. Some companies strategically elect 510(k) to capture early market, then conduct PMA post-launch (real-world RCT generating superior efficacy data, enabling
premium pricing). Reimbursement strategy is equally critical; a device manufacturer filing for reimbursement code assignment requires health economic dossier demonstrating
cost-effectiveness versus standard-of-care. EU Medical Device Regulation (MDR, effective 2020) materially increased regulatory burden; Class Ill devices now require clinical
investigation (RCT-equivalent data), notified body review (independent 3rd-party auditor), and post-market surveillance. MDR compliance cost is 2-5M for major device
companies with 6-12 month approval timeline, reducing EU market attractiveness versus FDA 510(k).

Razor-blade business model (device sold at modest margin, recurring disposable supplies at high margin) is highly valuable; pacemaker manufacturers (Medtronic, Abbott,
Boston Scientific) generate 40-50% EBITDA from disposable electrodes, leads, and programming services post-implant, creating 10-year revenue streams. Switching cost for
implanted device (re-operation, patient risk) creates supplier lock-in, enabling pricing power and recurring margin. Digital health and remote monitoring represent emerging
modality; connected devices (continuous glucose monitors, home telemonitoring systems, wearable ECG monitors) generate high-margin recurring software subscriptions
(50-200 per patient per year) with potential for Al-driven risk prediction and personalised interventions. Valuation multiple premium for connected devices (12-15x EBITDA versus
10-12x traditional devices) reflects software recurring revenue and data asset optionality. Real-world evidence generation (using device data to validate clinical benefits
post-market) is becoming reimbursement requirement, creating sustained capex commitment for device companies.

lDevi ce Regulatory: Cdass | (Exenpt/510k, <6np), Cass Il (510k, 6-12np), Class |11 (PMA, 1-2yr)

lRazor- Bl ade Econonics: Device 15-25% EBI T, Recurring Supplies 40-50% EBI TDA | Lock-in Enabl es 3-5% Annual Pricing

IX. Healthcare IT & Digital Health Economics

Electronic Health Record (EHR) systems (Epic, Cerner, Medidata, athenahealth) represent 30-50B market with 5-8% CAGR. EHR vendors operate two business models: (1)
on-premise (capital-intensive client installation, maintenance revenue 15-20% annually), (2) SaaS cloud-based (recurring subscription revenue 10-15% growth, higher margin
40-50% gross margin versus 30-40% on-premise). Epic (private, estimated 10B+ valuation) and Cerner (acquired by Oracle 2022 for 28.3B, 8.5x revenue multiple) are
consolidated market leaders, with Epic deploying across 40% of US healthcare providers, creating network effects and high switching cost (training, data migration cost 10-50M
for mid-size hospital system). EHR interoperability requirements (21st Century Cures Act, 2015) have reduced switching costs by enabling data portability, but established vendor
moat remains strong. Telehealth platforms (Teladoc, Doctor on Demand, Amwell) have scaled post-COVID; however, reimbursement parity versus in-person care is uncertain.
Medicare reimbursement for telehealth is 20-40 per visit versus 40-80 in-person, creating margin pressure and limiting profitability to high-volume, low-cost models (Teladoc
operates 5-8% EBITDA margin versus traditional primary care at 20-30%).

Competitive intensity is high; Amazon/Walmart entering primary care telehealth at aggressive pricing threatens independent telehealth company valuations. Teladoc valuation
declined from 20B+ peak (2021, 20-25x revenue) to 2-3B (2024, 2-3x revenue) as growth slowed and profitability evaporated, reflecting market maturation and reimbursement
pressure. Al diagnostics (machine learning for radiology interpretation, pathology image analysis, ECG interpretation) represent emerging category with 30-50% CAGR but
uncertain reimbursement. FDA cleared Al algorithms (IDx-DR diabetic retinopathy detection, iCAD breast cancer detection) have achieved modest adoption; reimbursement is
limited (radiologist interpretation codes versus standalone Al codes), clinical utility remains debated, and liability/regulatory uncertainty deters hospital adoption. PathAl, IBM
Watson, GE Healthcare Al diagnostics are pursuing two-pronged strategies: (1) diagnostic accuracy validation (publishing peer-reviewed RCT data), (2) reimbursement pathway
(seeking CPT codes and payer reimbursement, targeting 50-200 per interpretation).

Real-world adoption of Al diagnostics remains limited; most are deployed as radiologist second-reader (flagging high-risk cases) rather than autonomous diagnosis, limiting
commercial value and reimbursement potential. Valuation of Al diagnostic companies remains binary (cash-burning 5-50M revenue businesses valued 200M-1B based on
optionality assumptions); M&A represents primary exit strategy (IBM Watson acquired for 4B as strategic divestiture). Wearable biosensor technology (continuous glucose
monitoring, continuous heart rate monitoring, wearable ECG) has higher commercialization probability; CGM market is 5-8B annually with 20%+ CAGR driven by diabetes
prevalence expansion and insurance reimbursement for CGM in insulin-dependent diabetes. Continuous monitoring data enables Al algorithms for hypoglycemia prediction,
insulin dosing optimization, and personalised diabetes management, creating high-margin recurring revenue (device 1,000-2,000 annually plus subscription 2,000-5,000 =
3,000-7,000 lifetime value per patient).

IEI-R Val uation: SaaS 40-50% Margin, 10-15% CAGR | On-Preni se 30-40% Margi n, 2-5% CAGR

[Tel eheal th Rei mbursenent: 20-40 per Visit vs In-Person 40-80 | Tel adoc 20B (2021) - 2-3B (2024)

X. Biotech Financing & Venture Lifecycle

Biotech financing follows predictable sequence: (1) Seed round (500K-2M, founder and angel investors, pre-IND stage, founder equity 50-80%), (2) Series A (5-20M, VCs enter,
Phase 1 initiation, founder dilution to 20-40%), (3) Series B (20-50M, Phase 2 expansion, founder equity 15-30%), (4) Series C (50-150M, Phase 3 preparation, institutional
investors, founder equity 10-20%), (5) Series D/Pre-IPO (100-500M, late-stage VCs and crossover investors, founder equity 5-15%), (6) IPO (300M-1B+, founder equity 2-5%
post-dilution from employee option pool). Dilution compounds; founder investing 1M in 10M seed (10% stake) is progressively diluted through Series rounds if not investing
pro-rata. Average founder dilution post-IPO is 60-80% (10% seed — 4% IPO = 60% dilution); however, successful founders may negotiate founder reserve pools (carve-out of
~10-15% equity), partially offsetting dilution.

Venture capital returns concentrate in 10-20% of portfolio companies (power law distribution); typical VC fund expects 90% of portfolio to generate modest returns or return of
capital, 5-10% to achieve 5-10x multiple, 1-2% to achieve 20-100x multiple. Biotech VC fund sizing has grown; 3-5B mega-funds (Flagship, Khosla Ventures, Polaris) allocate
50-200M per company, enabling companies to raise 2-3x larger Series rounds versus earlier VC generation (50M Series rounds now common versus 10-15M a decade ago).
Seed-stage company financing has fragmented; syndicates of angels, micro-VCs (10-50M fund size), and crowdfunding platforms now dominate early-stage capital, with 50-70%
of Series A companies previously seed-funded by multiple investors. Later-stage financing (Series C/D) is dominated by mega-funds and crossover investors (growth equity
firms, hedge funds like Perceptive Advisors, Viking Global) targeting companies with Phase 2 efficacy data and clear path to profitability or acquisition.

IPO performance is volatile; biotech IPO valuations have ranged from 2-3x recent private round valuation (down markets, 2022-2024) to 4-6x (bull markets, 2014-2021).
Post-IPO, company ownership structure is typically founders 5-15%, employees (option holders) 15-20%, founders' earlier VCs 20-30%, pre-IPO VCs 10-20%, IPO shareholders
20-40%. Venture debt (convertible notes, structured lending with warrant sweeteners) has emerged as dilution-reducing bridge financing; a 20M Series B company taking 5-10M
venture debt runway extension at 8-12% interest rates plus warrant coverage avoids 15-20M dilution from additional equity round. However, venture debt covenant risk is
material; venture debt typically contains representations and warranties, financial covenants, and acceleration on change of control. Failed venture-backed companies often face
venture debt enforcement; lenders can accelerate repayment if milestones missed, potentially forcing liquidation or fire-sale M&A. PIPE (Private Investment in Public Equity) is
alternative to secondary equity raise for public biotech; a 300-500M biotech IPO can raise incremental 100-300M PIPE rounds at modest discount (10-15%) from mutual funds
and institutions seeking pre-expiration upside.

[Fi nancing Dilution: Seed 10% - Series A 5% - Series B 3% - Series C 2% - |PO 1% = 90% Founder Dilution

lVent ure Debt: 5-10M at 8-12% Interest + Warrant Coverage Avoids 15-20M Dilution

Xl. Due Diligence & Investment Red Flags

Single-product dependency is material risk; a company with 80%+ of rNPV concentrated in one asset faces binary risk (approval/commercial success versus failure). Recent
examples: Biogen's Aduhelm (Alzheimer's, 56K annual price) faced payer rejection, insurance non-coverage, and physician resistance, leading to voluntary withdrawal and 30M+
revenue writedown; Biogen's equity value compression from 40B to 20B reflected investor recognition of single-asset risk and commercial execution failure. Patent cliff



approaching without line-of-sight succession (company with 80%+ revenue from asset with patent expiry 2026 and no Phase 3 data in follow-on indication) signals equity value
deterioration risk. CRL (Complete Response Letter) history is warning signal; companies receiving CRL for prior candidate can expect CRL recurrence rate of 40-50% on
subsequent submissions (indicating persistent deficiency in manufacturing, clinical data quality, or regulatory strategy). Regulatory setback (CRL, clinical trial failure on Phase 2
or Phase 3) typically compresses company valuation 30-50% immediately; however, setbacks on secondary assets have minimal impact.

Clinical trial quality concerns (patient selection bias, endpoint selection favouring study drug, interim analysis manipulation) raise CRL risk; companies with history of FDA
guidance non-compliance are higher-risk investments. Pricing risk is emerging concern; Medicare negotiation authority and healthcare reform are compressing pharmaceutical
pricing 30-50% for blockbuster therapies; companies with peak sales projections dependent on premium pricing (300K+ annual cost) face realisation risk. Payer restriction risk is
material; NICE rejection at 30K per QALY threshold means 0% NHS reimbursement versus 100% optimistic assumption, destroying UK/European peak sales by 40-50%.
Supplier single-source risk (manufacturing dependency on single CDMO facility, APl sourced from single vendor) creates production risk; COVID-era CDMO consolidation
created chokepoint risk (Emergent BioSolutions J&J facility closure affected 40%+ vaccine supply). Data integrity concerns (FDA warning letters for falsified manufacturing
records, clinical trial data audit failures) warrant deep investigation; companies with legacy regulatory observations are higher-risk investments.

Labour model sustainability risk is emerging in manufacturing; recent CNS and rare disease therapies have extremely labour-intensive manufacturing (manual cell selection,
genetic engineering, quality control steps), limiting manufacturing scale and cost reduction timelines. Reimbursement precedent analysis is critical; a company developing cancer
drug in indication with established 200K standard-of-care should assume realisation at similar pricing level, not hope for premium pricing (unless significant efficacy advantage
demonstrated). Patent validity risk (competitor invalidating company patent via inter partes review, PTAB challenge) can eliminate product differentiation and market exclusivity;
patent litigation probability for major pharma assets is 40-50%. Royalty/milestone burden should be quantified; a company acquiring asset with 5-8% royalty obligation plus
500M+ in milestone payments faces 20-30% post-approval cash flow compression. Clinical trial recruitment risk (inability to enrol target patient populations, site dropout) can
extend timeline 12-36 months; companies with chronic recruitment challenges are lower-probability approval investments.

lRed Fl ags: Singl e-Product >80% r NPV, Patent Cliff 2026 No Succession, CRL History >1

[Rei nbur sement Ri sk: Pricing >300K Annual vs Conps, NI CE Rejection >30K/ QALY, Payer Non- Coverage

Xll. UK NHS Economics & Healthcare Services

The NHS is the world's fifth-largest employer with ~1.4 million staff and an annual budget of ~GBP 180 billion (2024-25). NHS funding comes from general taxation via the
Department of Health and Social Care (DHSC), allocated to Integrated Care Boards (ICBs) which commission services for defined populations. Payment mechanisms: national
tariff (fixed prices for elective procedures, incentivising efficiency), block contracts (fixed annual payments for emergency and community services), and cost-and-volume (mixed
approach for complex services). Private healthcare in the UK represents ~GBP 12-15 billion, with major providers including HCA Healthcare UK (acute), Bupa (insurance and
provision), Spire Healthcare (listed, 39 hospitals), and Circle Health (PE-backed). The boundary between NHS and private is increasingly porous: NHS outsourcing to private
providers, insured patients using NHS facilities, and NHS patients choosing private for waiting time reduction.

NHS outsourcing creates opportunities for healthcare services companies. Diagnostics outsourcing (radiology reporting, pathology, imaging services) is growing as NHS faces
workforce shortages. Community health services (district nursing, physiotherapy, mental health) are increasingly tendered to private and third-sector providers. Elective care
recovery post-COVID has driven the expansion of independent sector treatment centres (ISTCs) and insourcing models where private clinicians operate within NHS facilities. Key
risks for private providers serving the NHS: political risk (contract cancellation, policy reversal), payment risk (NHS tariff rates often below cost for complex procedures), and
regulatory risk (CQC inspections, quality reporting requirements). Valuation for UK healthcare services: 10-18x EV/EBITDA depending on contract visibility, patient acuity,
regulatory barriers, and growth trajectory.

XIIl. Medical Devices, Diagnostics & Digital Health

Medical device companies follow the razor-and-blade model: capital equipment (e.g., surgical robots, imaging systems, dialysis machines) sold at modest margin to establish an
installed base, then high-margin disposable components and service contracts generate recurring revenue over the equipment's 7-15 year life. Intuitive Surgical's da Vinci system
exemplifies this: robot placement is capital-intensive, but instruments and accessories generate ~70% of revenue at ~65% gross margin. Device valuation focuses on installed
base size and growth, disposable attachment rate (how many disposables per procedure), procedure volume trends, and competitive dynamics. FDA regulatory pathways: 510(k)
clearance (predicate device comparison, ~90% of devices, lower cost and faster timeline of 3-12 months) vs. PMA (Premarket Approval, for Class Il high-risk devices requiring
clinical data, 1-3 years, significant cost). EU MDR (Medical Device Regulation, replacing MDD, effective May 2021) has raised the bar for CE marking: more clinical evidence,
post-market surveillance, UDI requirements, and Notified Body capacity constraints creating a regulatory bottleneck.

Diagnostics spans in-vitro diagnostics (IVD: blood tests, molecular diagnostics, immunoassays, point-of-care testing) and imaging diagnostics (MRI, CT, ultrasound). IVD is a
~USD 90 billion global market growing at 5-7% CAGR, driven by precision medicine, companion diagnostics (pairing a diagnostic test with a specific drug therapy), liquid biopsy
(detecting cancer from blood samples), and point-of-care testing decentralisation. Key players: Roche Diagnostics, Abbott, Siemens Healthineers, Danaher (Beckman Coulter,
Cepheid), Bio-Rad, Hologic. IVD valuation: 15-25x EV/EBITDA for high-growth molecular platforms, 10-15x for mature immunoassay and clinical chemistry. Reagent rental
model (placing analysers for free or below cost, earning margin on proprietary reagent consumables) is the dominant commercial model, creating high switching costs and
recurring revenue.

Digital health encompasses electronic health records (EHR), telehealth and virtual care platforms, Al-powered clinical decision support, remote patient monitoring (RPM), and
digital therapeutics (DTx, software-based interventions prescribed by clinicians). US EHR is dominated by Epic (36% market share) and Oracle Health (formerly Cerner, 25%).
Digital health valuation uses SaaS metrics: ARR, net revenue retention, gross margin, Rule of 40 (growth rate + FCF margin). Regulatory considerations: FDA's Digital Health
Center of Excellence regulates Software as a Medical Device (SaMD); EU MDR classifies clinical decision support software as medical devices requiring CE marking. Al in
healthcare (radiology image analysis, pathology slide interpretation, drug discovery) is a rapidly evolving space; key DD questions centre on clinical validation quality, regulatory
clearance status, integration with existing clinical workflows, and reimbursement pathway.

XIV. Biotech Financing Lifecycle & Capital Markets

Pre-revenue biotech companies follow a distinctive financing lifecycle. Seed and Series A (USD 5-30m) funds target identification and preclinical work; investors are specialist life
science VCs (OrbiMed, ARCH, Versant, Forbion). Series B (USD 30-100m) funds Phase I/ll clinical trials; crossover investors (Fidelity, Wellington, RA Capital) increasingly
participate at this stage. Series C and beyond (USD 100-300m+) funds pivotal Phase IlI trials and pre-commercial preparation. IPO typically occurs after Phase Il
proof-of-concept data (positive Phase Il results provide a value inflection that supports public market valuation). Post-IPO financing: follow-on offerings (FPOs), at-the-market
(ATM) programmes (selling shares gradually into the open market), convertible notes, and royalty financing (monetising future royalty streams from out-licensed products).

Biotech IPO windows are cyclical: 2020-2021 saw a record wave of biotech IPOs (180+ on Nasdaq) fuelled by COVID-era enthusiasm, followed by a severe downturn in
2022-2023 (fewer than 30 per year). XBI (S&P Biotech ETF) is the benchmark index for sector sentiment. IPO pricing for pre-revenue biotech is driven by: lead programme phase
and data quality, size of addressable market, management team track record, intellectual property strength, and cash runway post-IPO (target 18-24 months minimum). Dilution
modelling is essential: a typical biotech from seed to Phase Ill approval may dilute founder equity by 80-90% across multiple financing rounds. Venture debt (SVB, Hercules,
Oxford Finance) can provide 6-18 months of runway extension without equity dilution, using warrants (1-3% coverage) as equity kicker for the lender.

XV. Pharma M&A: Deal Structures & Transaction Economics

Large-cap pharma acquisitions of mid-cap biotech are the dominant deal type in healthcare M&A, driven by the need to replenish pipelines as blockbuster drugs face patent cliffs.
Typical structure: all-cash tender offer at 40-100% premium to unaffected share price (premium reflects pipeline value not captured in pre-deal trading). Contingent Value Rights
(CVRs) are tradeable securities giving target shareholders the right to receive additional payments if specified milestones are achieved (typically regulatory approval, sales
thresholds). CVRs allow the acquirer to defer a portion of the purchase price contingent on value realisation, reducing upfront risk. Example: Sarepta/Roche (2024), where CVR
structure tied payments to commercial milestones for gene therapy pipeline. Earn-outs (non-tradeable contingent payments to selling shareholders) serve a similar function but
are less liquid. In pharma M&A, 20-40% of total deal value may be contingent.

Licensing and partnership deals are alternatives to full acquisition. A typical out-licensing deal: upfront payment (USD 50-500m) plus development milestones (USD 200m-1bn,
triggered by IND filing, Phase I/1I/lll initiation, regulatory submission, approval) plus commercial milestones (USD 500m-2bn, triggered by first commercial sale, sales thresholds
at USD 500m, 1bn, 2bn) plus tiered royalties on net sales (8-15% for early-stage, 15-25% for late-stage or validated assets). The total deal value (sum of all potential payments)
is always far larger than the expected value (probability-weighted NPV of milestone payments plus royalty stream). In DD, model the expected value using milestone
achievement probabilities aligned with PTRS data. Co-development and profit-sharing arrangements (50/50 cost and profit split in specified territories) are used for
high-conviction late-stage assets where neither party wants to cede full economic rights.

Tax considerations in pharma M&A: intellectual property location, transfer pricing of manufacturing and royalty flows, and holding company structure all affect the acquirer's
effective tax rate on the acquired pipeline's future cash flows. Irish holding structures (used by Perrigo, Jazz Pharmaceuticals, Shire pre-Takeda) historically provided tax-efficient
IP domiciliation; OECD BEPS and Pillar Two (15% global minimum tax) are reducing this arbitrage. In cross-border pharma M&A, antitrust review focuses on overlapping
therapeutic areas: the FTC and European Commission may require divestiture of competing pipeline assets or co-promoted products as a condition of merger clearance.
Reverse break fees (paid by the acquirer if the deal fails due to regulatory non-approval) typically range from 3-6% of deal value.

XVI. Healthcare Glossary (Extended)

ADC: Antibody-Drug Conjugate (antibody + toxin targeting cancer cells). Breakthrough Therapy (BTD): FDA designation enabling expedited review. Biosimilar: Biologic highly
similar to originator; lower price, rigorous comparability. CAR-T: Chimeric Antigen Receptor T-cell therapy, first-line leukemia treatment. CMC: Chemistry, Manufacturing &
Controls (technical file). CDMO: Contract Development and Manufacturing Organisation. CRL: Complete Response Letter (FDA additional data required). CRO: Contract



Research Organisation (clinical trial management). CVR: Contingent Value Right (tradeable deal milestone security). Efficacy: Therapy effectiveness in achieving clinical
endpoint. Earnout: Contingent M&A payment tied to post-deal milestones. GCP: Good Clinical Practice (trial conduct guideline). GMP: Good Manufacturing Practice (facility
quality standards). Hatch-Waxman: US legislation enabling generic drug approval. IND: Investigational New Drug application. mRNA: Messenger RNA therapeutic modality.
NDA: New Drug Application (FDA marketing approval submission). Orphan Drug: Medication for <200K US patients; 7yr market exclusivity. PoC: Proof of Concept (Phase 2
efficacy validation). Preclinical: Laboratory and animal testing phase. rNPV: Risk-Adjusted Net Present Value. Royalty: % of product sales to licensor (typical 3-8%). SOTP:
Sum-of-the-Parts valuation. Top-Line: Total revenues or Phase 3 efficacy read-out announcement. USP: Unique Selling Proposition (vs competitors). WACC: Weighted Average
Cost of Capital.



