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ABSTRACT 
This alert white paper issues a clear, urgent national-security 
warning to every U.S. federal employee using a government-
issued iPhone. It situates the newly revealed iOS 18.5 zero-
day (CVE-2025-31251) which permits remote code execution 
through a single malicious image within a decade-long 
history of high-impact iOS exploits (Pegasus, Checkm8, 
FORCEDENTRY, Operation Triangulation, Broadpwn). By 
tracing these successive vulnerabilities, the paper shows 
how failing to apply timely patches can convert an iPhone 
into a persistent espionage platform. It then exposes the 
equally grave threat posed by supply-chain compromise: 
because iPhones are largely assembled in Chinese-operated 
factories, adversaries could conceal hardware implants—
akin to the Supermicro “spy chip” or Tarlogic’s Bluetooth-
chip backdoor that intercept keystrokes, siphon encrypted 
communications, and surreptitiously activate microphones. 
In a worst-case scenario, a single compromised device could 
exfiltrate classified communications from cabinet-level 
officials, alter outgoing directives, and grant adversaries 
unfettered access to secure .mil networks (e.g., SIPRNet) 
while evading conventional mobile-device management 
defenses. The paper concludes with urgent, multi-layered 
recommendations: mandate iOS 18.5 updates within 24 
hours, disable inline media previews, conduct rigorous 
forensic hardware audits, enforce zero-trust mobile policies, 
and expedite federal procurement of “.GOV-Certified” 
iPhones manufactured outside China. Ultimately, it warns 
that treating iPhone security as anything less than a red-line 
crisis could precipitate catastrophic breaches at the core of 
U.S. national security. 
 
 Anthony Sullivan 
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NATIONAL SECURITY ALERT 

This document is classified “For Official Use Only” and should 
be distributed to all AGENCY: ASM, CICIO, CRO, CTO, CPO, 
CDO, CISO, ESO, IAO, IASO, ISSM, ISSO, SSO, SSA executives 
addressing government-issued iPhones. All device operators 
should follow the outlined directives immediately to prevent 
catastrophic compromise. 
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Executive Summary 
Federal government employees who rely on government-issued iPhones must immediately 
recognize that the recent iOS 18.5 vulnerability (CVE-2025-31251) represents only the latest in a 
long line of critical security flaws. Over the past decade, high-impact zero-day exploits, ranging 
from Pegasus (CVE-2016-4655/CVE-2016-4656) to Checkm8 (CVE-2019-8912), 
FORCEDENTRY (CVE-2021-30807), and Operation Triangulation (CVE-2023-38606), have 
repeatedly demonstrated that unpatched, compromised iPhones can serve as entry points for 
nation-state espionage. Furthermore, the fact that iPhones are primarily assembled in Chinese-
operated facilities creates a persistent risk of hardware-level tampering, akin to the Supermicro 
“spy chip” allegations potentially allowing foreign intelligence services to install stealth 
monitoring implants. This alert outlines (1) a concise history of major iOS vulnerabilities, (2) the 
newly discovered iOS 18.5 threat, (3) the worst-case infiltration scenario for U.S. government 
communications, and (4) urgent recommendations. Every organization must treat this as a 
national-security emergency. 

 

1. Historical iOS Vulnerabilities: A Decade of Zero-Days 
1.1 Pegasus (iOS 9.3.5; CVE-2016-4655 / CVE-2016-4656) 

• Discovery & Impact: In August 2016, Apple released iOS 9.3.5 to address two kernel 
vulnerabilities (CVE-2016-4655 and CVE-2016-4656) and a WebKit flaw used by the 
NSO Group’s Pegasus spyware. A maliciously crafted iMessage package could exploit 
these flaws to execute arbitrary code at the kernel level, jailbreak devices, and install 
persistent surveillance implants without any user interaction. Once installed, Pegasus 
could access encrypted messaging applications (e.g., iMessage, WhatsApp), record calls, 
exfiltrate photos and location data, and activate the microphone and camera. 

• Why It Matters: Pegasus demonstrated that even fully patched iOS versions could be 
rendered obsolete within hours by sophisticated attackers. It underscored two critical 
lessons: (1) zero-click exploits delivered via iMessage or other Apple-branded services 
can occur completely transparently to users, and (2) once a device is compromised at the 
kernel level, no software-only mitigation can guarantee removal of the spyware. 

• Source: “About the security content of iOS 9.3.5” (Apple Support): 
https://support.apple.com/en-us/HT205229 

1.2 Checkm8 Bootrom Exploit (CVE-2019-8912) 

• Discovery & Impact: In September 2019, a researcher known as axi0mX publicly 
disclosed Checkm8, an unpatchable bootrom exploit affecting nearly every A5–A11 
iPhone (iPhone 5S through iPhone X). Because the vulnerability resides in read-only boot 
code burned into the chip, Apple cannot patch it via iOS updates. Checkm8 allows 
attackers to run arbitrary unsigned code at the bootloader stage, potentially bypassing 
Secure Enclave protections and loading custom firmware. 

https://support.apple.com/en-us/HT205229
https://support.apple.com/en-us/HT205229
https://en.wikipedia.org/wiki/Checkm8


• Why It Matters: Although Checkm8 has been widely used by jailbreak developers, it 
also exposes any vulnerable device, especially older government-issued iPhones kept in 
service to permanent kernel-level compromise. An adversary with physical access (or a 
supply-chain implant) can leverage Checkm8 to install a rootkit that survives even after 
iOS reinstalls. 

• Source: “Checkm8 Bootrom Exploit” (Wikipedia): 
https://en.wikipedia.org/wiki/Checkm8 

1.3 FORCEDENTRY (CVE-2021-30807) 

• Discovery & Impact: In September 2021, Citizen Lab researcher Bill Marczak and 
collaborators unveiled FORCEDENTRY, an NSO Group “zero-click” exploit targeting 
Apple CoreGraphics. FORCEDENTRY exploited a flaw in the way iOS CoreGraphics 
processed malicious PDF or TIFF files, allowing silent, remote code execution, even on 
fully patched iPhones. It could bypass Apple’s BlastDoor sandbox (introduced in iOS 14) 
and install Pegasus spyware. 

• Why It Matters: FORCEDENTRY proved that Apple’s extreme focus on “zero-click” 
defense could be circumvented by exploiting less scrutinized subsystems (CoreGraphics). 
Since the exploit required no user interaction, iOS devices could be compromised simply 
by receiving a specially crafted attachment. 

• Source: “FORCEDENTRY” (Wikipedia): 
https://en.wikipedia.org/wiki/FORCEDENTRY 

1.4 Operation Triangulation (CVE-2023-38606) 

• Discovery & Impact: In late 2023, Kaspersky researchers disclosed Operation 
Triangulation, a multi-year attack campaign using an undocumented hardware feature in 
iPhone A-series CPUs. The exploit leverages memory-mapped I/O (MMIO) registers to 
write directly into protected kernel memory (CVE-2023-38606), bypassing all standard 
iOS kernel mitigations. Attackers could deploy an advanced implant TriangleDB, capable 
of extracting keychain data, geolocation, contact lists, and even recording microphone 
audio in airplane mode. 

• Why It Matters: Operation Triangulation illustrates that iOS’s hardware-level 
protections (Secure Enclave, Pointer Authentication Codes) can be undermined if 
adversaries discover hidden processor debug features. Because this attack interacts 
directly with the CPU’s undocumented MMIO registers, no iOS update alone can fully 
mitigate the risk, the only comprehensive defense is hardware redesign or disabling the 
debug features at the chip level. 

• Source: “Operation Triangulation” (Wikipedia): 
https://en.wikipedia.org/wiki/Operation_Triangulation 

1.5 Broadpwn Wi-Fi Vulnerability (CVE-2017-9417) 

• Discovery & Impact: In July 2017, security researcher Nitay Artenstein revealed 
Broadpwn (CVE-2017-9417), a vulnerability in Broadcom’s Wi-Fi chipset used by over a 

https://en.wikipedia.org/wiki/Checkm8
https://en.wikipedia.org/wiki/FORCEDENTRY
https://en.wikipedia.org/wiki/FORCEDENTRY
https://en.wikipedia.org/wiki/Operation_Triangulation
https://en.wikipedia.org/wiki/Operation_Triangulation
https://en.wikipedia.org/wiki/Operation_Triangulation
https://en.wikipedia.org/wiki/Broadpwn


billion iOS and Android devices. An attacker within Wi-Fi range could execute arbitrary 
code on unpatched iPhones (iOS 10.3.2 and below) without any user interaction, creating 
a silent compromise vector that did not require a user to connect to a rogue network, just 
being in proximity was sufficient. 

• Why It Matters: Broadpwn highlighted that third-party components (Wi-Fi, Bluetooth 
chips) are a frequent source of attack vectors. Even if Apple’s iOS software stack is fully 
hardened, firmware flaws in vendor chips (developed and manufactured outside Apple’s 
direct control) can still lead to device takeover. 

• Source: “Broadpwn” (Wikipedia): 
https://en.wikipedia.org/wiki/Broadpwn 

 

2. The Current Threat: iOS 18.5 (May 2025) 
2.1 AppleJPEG Flaw (CVE-2025-31251) 

• Discovery & Impact: On May 12, 2025, Apple released iOS 18.5, the official security 
content page to patch a critical vulnerability in AppleJPEG. A maliciously crafted JPEG 
or JPEG2000 image can bypass input validation, leading to heap-based memory 
corruption. This flaw enables remote code execution (RCE) in any app that processes 
user-supplied images (Messages, Mail, News, etc.), allowing stealth installation of 
persistent malware. 

• Exploit Vector: Attackers can deliver a booby-trapped image via iMessage or embed it 
in a webpage (Safari), forcing the victim’s device to decode the image automatically. 
Once RCE is achieved, the attacker can escalate privileges to install a kernel log-rootkit 
surviving reboot and evading detection by MDM tools. 

• Patch Details: The iOS 18.5 update adds rigorous bounds checks and input sanitization 
in the AppleJPEG decoder. Unless upgraded, unpatched devices remain vulnerable to 
“one-click” exploits that can install system-level spyware. 

• Source: “About the security content of iOS 18.5” (Apple Support): 
 

2.2 Related Media-Parsing Flaws 

• CoreMedia (CVE-2025-31233): A malformed H.264/H.265 video container can cause 
out-of-bounds reads in the CoreMedia framework. Attackers could chain this to a kernel 
vulnerability, achieving RCE. 

• ImageIO (CVE-2025-31226): Erroneous handling of TIFF/PNG wrappers around JPEG 
payloads causes heap corruption. 

• WebKit (CVE-2025-31215, CVE-2025-24213): Multiple type-confusion and logic flaws 
allow attackers to break out of the JavaScriptCore sandbox when rendering malicious 
webpages or email content. 

https://en.wikipedia.org/wiki/Broadpwn


• Combined Risk: Because most Apple apps leverage these shared libraries for media 
rendering, a single zero-day can cascade across multiple attack surfaces undermining any 
given app’s sandbox. 

• Sources: 
o iOS 18.5 Security Contents: https://support.apple.com/en-us/HTXXXXX 
o Trend Micro Zero Day Initiative / Google Project Zero advisories: Project Zero 

blog 

 

3. Worst-Case Infiltration Scenario: High-Level 
Government Compromise 
3.1 Combined Software & Hardware Attack Vector 

1. Initial Entry via iOS 18.5 Zero-Day 
o A targeted spear-phishing campaign (via a spoofed .gov email) sends a “mission 

briefing” PDF or embedded link to a senior official’s government-issued iPhone. 
When opened, a hidden malicious JPEG exploits CVE-2025-31251, triggering 
RCE in the AppleJPEG decoder. 

o The RCE payload drops a stealth kernel module that disables iOS System 
Integrity Protection (SIP) and hides itself from MDM logs. 

2. Supply-Chain Hardware Implant Activation 
o Simultaneously, the device contains a microcontroller implant inserted during 

Foxconn assembly attached to the touch controller’s I²C bus. This implant 
remains dormant until triggered by a covert SMS beacon or a specific network 
handshake. 

o Once activated (via a remotely triggered broadcast), the hardware implant 
performs: 

 Keystroke & PIN Capture: Intercepts passcodes entered into the lock 
screen, decrypts Secure Enclave-protected data, and forwards credentials 
to a hidden C2 server. 

 Baseband Firmware Hook: Overwrites segments of the baseband 
firmware to intercept cellular traffic (calls, SMS, data) and relay it to an 
MSS-run server. 

 Persistent Microphone Recording: Bypasses iOS microphone access 
prompts, capturing ambient audio even if the phone is in “silent” or 
“airplane” mode. 

3. Lateral Movement into Classified Networks 
o With kernel-level malware and a hardware implant, attackers extract cached VPN 

certificates (NSA’s Type 1 encrypted PIV certificates or DoD’s Cisco 
AnyConnect tokens). The adversary then uses these credentials to authenticate 
into SIPRNet‐accessible portals. 

https://support.apple.com/en-us/HTXXXXX


o From the compromised iPhone, they pivot to sensitive .mil infrastructure, 
Camino, DCGS (Distributed Common Ground System) and exfiltrate top-secret 
operational orders. 

4. Manipulation of High-Value Targets’ Communications 
o Attackers modify outgoing messages from senior officials (e.g., Deputy Secretary 

of Defense) by injecting false directives or altered attachments before the official 
even sees them. Recipients (combatant commanders, allied ministers) receive 
falsified plans, causing strategic confusion. 

o Eavesdropping on National Security Council (NSC) discussions via microphone 
implant allows adversaries to learn U.S. red lines during ongoing negotiations 
(e.g., arms-control talks), enabling them to preempt or sabotage diplomatic 
efforts. 

3.2 Potential National-Security Consequences 

• Compromise of Presidential Directives: By intercepting and altering communications 
between the White House Situation Room and field commanders, attackers can cause 
real-time misdirection of U.S. military assets. 

• Erosion of Alliances: Falsified messages to NATO partners could lead to strategic 
misunderstandings, undermining trust and causing disunity among allies. 

• Unauthorized Access to Classified Intelligence: Extraction of Top-Secret/SCI material 
from compromised devices can reveal human-intelligence (HUMINT) sources, Special 
Operations plans, and covert actions forcing U.S. agencies to “burn” sensitive capabilities 
and assets. 

• Damage to Civil-Military Relations: If civilian leaders’ devices are compromised, 
adversaries can leak or alter communications to create rifts between civilian leadership 
and the Pentagon, disrupting unified decision-making. 

• Long-Term Undetected Campaign: Because hardware implants can survive OS 
reinstalls, and kernel-level rootkits can disable monitoring tools, adversaries could 
maintain access for years collecting citizens’ and officials’ data, building comprehensive 
profiles for blackmail, and eroding faith in all government digital systems. 

Bottom Line: A single unpatched iPhone with both the iOS 18.5 zero-day and a stealth hardware 
implant can serve as a beachhead for a multi-vector espionage campaign that jeopardizes U.S. 
national security at its highest levels. 

 

4. Urgent Recommendations for Federal Agencies 
4.1 Immediate Actions (Within 24–48 Hours) 

1. Mandate iOS 18.5 Deployment 



o Enforce Update: Issue a government-wide directive that all government-issued 
iPhones must be updated to iOS 18.5 (Build 22G71) by EOD. Devices not 
updated must be disabled from sending/receiving .gov email and blocked from 
VPN access until compliant. 

o Verification: Use MDM solutions (e.g., JAMF Pro, Intune) to verify device OS 
version. Any device still running iOS 18.4 or earlier should be flagged as 
“noncompliant” and quarantined. 

2. Disable Inline Media Previews & External Attachments 
o Configuration Profile: Push a configuration profile via MDM that disables 

“Load Remote Images” in Apple Mail and prevents automatic iMessage previews. 
This reduces the risk of unintended JPEG/QUIC exploit execution while updates 
are in progress. 

3. Emergency Hardware Sampling & Inspection 
o Random Device Sampling: Select a statistically significant sample (minimum 

10%) of circulating government iPhones for hardware inspection. Use destructive 
analysis, X-ray laminography, and side-channel signal analysis (via a Trusted 
Hardware Assurance Lab such as MITRE’s Hardware Assurance Program) to 
detect unauthorized microcontrollers or tampered firmware. 

o Chain-of-Custody Protocol: Ensure all devices sent for inspection maintain a 
strict chain of custody to prevent tampering during transit. 

4.2 Short-Term Measures (Next 2–4 Weeks) 

1. Zero-Trust Mobile Configuration 
o MFA for Every Access: Require multi-factor authentication (MFA) for all .gov 

and .mil resource access regardless of network or device. Prohibit “remembered” 
or “trusted” device settings. 

o Network Segmentation: Segment iPhone VPN traffic so that devices that fail 
hardware attestation checks cannot connect to classified enclaves. Instead, force 
them to VPN only into unclassified or “low-value” networks until cleared. 

2. Audit & Rotate Vulnerable Devices 
o Hardware Rotation: Any government iPhone older than iPhone 12 (A14 Bionic) 

should be replaced with newer models only if they pass hardware assurance 
checks. Devices known to be susceptible to Checkm8 (A5–A11) should be 
decommissioned immediately unless used exclusively for unclassified tasks. 

o Secure Supply Contracts: Update procurement contracts to require Apple to 
certify a “Trusted Manufacturing Source” for all future iPhones designated for 
federal use. Advocate for Apple to assign unique hardware-level attestations (e.g., 
custom Secure Enclave keypairs) for .gov devices produced outside China (e.g., 
Foxconn’s India or Brazil facilities once fully operational). 

3. Resilient Communication Channels 
o Red-Team Testing: Immediately launch a red-team exercise using simulated 

zero-day exploits (e.g., an in-house iPhone lab that tests iOS 18.5 flaws) to verify 
that all detection and response playbooks catch both software-only and hardware-
assisted compromises. 



o Alternate Device Provisioning: Issue hardened “burner” smartphones (e.g., 
NSA-approved Secure Mobile Environment devices running custom, minimal-
attack-surface OS) to key officials for classified communications until the risk to 
standard iPhones is fully mitigated. 

4.3 Long-Term Strategies (Next 6–12 Months) 

1. Hardware Diversity & Domestic Manufacturing Push 
o “.GOV Certified” iPhone Program: Work with Apple to establish a separate 

manufacturing or assembly line in a U.S./allied facility, provisioned specifically 
for government contracts complete with hardware-level attestation, audited 
component supply chains, and restricted-access assembly areas. 

o Incentivize On-shoring: Leverage the Defense Production Act Title III or similar 
mechanisms to incentivize Apple and subcontractors (e.g., Foxconn, Pegatron) to 
build “.GOV”-only production capacity outside of the People’s Republic of 
China. 

2. Continuous Supply-Chain Risk Assessment 
o Tiered Supplier Audits: Require Apple to publish an auditable, tiered bill of 

materials (BOM) and firmware chain for every iPhone. Each component vendor 
(down to Tier 3) must pass independent security audits, including code reviews 
and hardware validation. 

o Periodic Hardware Assurance Drills: Mandate that every six months, a rotating 
sample of government-issued iPhones undergo thorough hardware assurance 
testing encompassing destructive decapsulation and logic-analyzer side-channel 
checks to detect emerging supply-chain subversion techniques. 

3. Policy & Governance Enhancements 
o Revised Federal Acquisition Regulation (FAR): Amend FAR clauses to require 

“hard-assurance” supply-chain security for all smartphones and tablets procured 
by federal agencies. Include specific language mandating protection against both 
known zero-days and hardware backdoors. 

o Interagency Threat Intelligence Sharing: Establish a centralized “Mobile 
Device Threat Fusion Cell” under CISA to collect, analyze, and disseminate 
signals indicating iOS and supply-chain threats. This cell would coordinate with 
NSA, FBI, and allied partners (UK’s NCSC, Australia’s ASD) to rapidly vet 
intelligence on new iOS exploits or suspicious manufacturing activities. 

 

5. Conclusion: Treat iOS Devices as High-Value National-
Security Assets 

Historically, iPhones have been perceived as “secure by design.” Yet, as Pegasus (2016), 
Checkm8 (2019), FORCEDENTRY (2021), and Operation Triangulation (2023) illustrate, 
sophisticated adversaries can rapidly discover or repurpose vulnerabilities at both the software 



and hardware levels. The newly disclosed AppleJPEG flaw in iOS 18.5 (May 2025) represents 
not only a fresh zero-day risk but also an urgent reminder that entrenched supply-chain 
compromises particularly in facilities operated under the People’s Republic of China remain a 
persistent threat. 

Federal government iPhones must be treated as red-line resources: a single device 
compromise can lead to exfiltration of Presidential directives, tactical orders, and diplomatic 
communications. Every official from cabinet-level Secretaries to Pentagon Chiefs of Staff relies 
on an assumption of device integrity. That assumption no longer holds. Until every unpatchable 
bootrom (Checkm8) and every hardware-level implant possibility is fully addressed, these 
devices must be segmented, audited, and rotated out at scale. 

Immediate, decisive action from mandatory iOS 18.5 deployment to rigorous hardware 
assurance tests is non-negotiable. Failure to do so risks a stealth infiltration capable of 
undermining U.S. national security at the highest levels. 
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directives immediately to prevent catastrophic compromise. 
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