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ABSTRACT  Patientsrecovering from colorectal cancer surgery in Vietham go home with a healing wound or a stoma and very little continuous support: reliable guidance is
written in English for clinicians, and the questions that matter most arrive at night. MobiCureVN puts a Viethamese-speaking recovery assistant on the patient's own
iPad. Every component runs on the device — a 4-bit quantised Qwen 3.5 4B model served through MLX Swift, a local retrieval-augmented generation index built
from 39 curated clinical documents (1,238 chunks, hybrid vector + full-text search in SQLite), Apple's on-device Translation framework, and a vision-language model
for wound-photo triage. An emergency detector runs on the patient's original Vietnamese wording before translation or generation, so red-flag symptoms trigger a
direct “seek care now” redirect rather than a generated answer. No patient text, chat history, or wound photograph ever leaves the iPad — there is no server to send

it to.
01 WHYIT MATTERS 06 HOW ONE QUESTION IS 09 HOW WELL IT PERFORMS
Colorectal cancer is rising fast in Vietnam, and most recovery ANSWERED RETRIEVAL — 209-QUESTION GOLDEN SET
happens at home, in Viethamese, without a nurse in the room. A pf)tientasks, in' Vietnamese: “Vét mé cua %‘6i cha’){ dich vang, c6 sao oL T eEATlES MRR@5 o
General-purpose chatbots answer in English first, invent details, khong?” Everything below happens on the iPad, with the network
and send private symptoms to servers abroad — unacceptable in switched off. Original hybrid 0.187 0.097 0.639
ost-operative cancer care.
P P 01 Understand the language Vector-only 0.239 0.170 0.756
The on-device model detects the language and repairs typos and
9 _ 3% 1 in 3 VI/EN code-switching without changing the question. Shipped hybrid + 0.249 0.159 0.770
: o Check f first. in th tient" always-fuse
of cancer diagnoses in Vietnam are found only at an advanced 02 ecKforan emergency —T1irst, in the patient's
are colorectal stage own words
Red-flag wording short-circuits the pipeline and returns a “seek of questions retrieve the correct source document in
care now” redirect. The model is never invoked on an emergency the top 5. Exact-chunk recall understates this: the
02 OBJECTIVES turn. retriever often returns an equally correct
| . d. th h neighbouring passage. The always-fuse fix alone
01 Answer recovery questions in Vietnamese, in the words a 03 Translate inward, then screen the request lifted recall@5 by 33%.
patient actually uses Apple Translation converts VI - EN locally; the input guardrail
rejects jailbreaks, out-of-scope questions and self-harm content. : :
02 Ground every answer in retrieved clinical sources and show » 337 automated tests across 21 suites — emergency detection
the citation 04 Retrieve the evidence (including obfuscated phrasings), guardrail bypass, output
. . : : A CoreML build of BGE-small embeds the query on-device; vector ilteri masking, citation integri
03 Keep all inference, retrieval and translation on the device . : auety filtering, PIl masking, citation integrity
similarity (sqlite-vec) and keyword search (FTS5 BM25) run at
04 Escalate urgent symptoms before the modelis ever invoked once, fused with Reciprocal Rank Fusion. Top 5 passages become
05 Measure retrieval and safety rather than assume them 06 ErOURElE o 106 THE APP
05 Generate locally J) Mobicure VN o awnsses v (@) #
03 WHAT WE B U ILT Qwen 3.5 4B (4-bit, via MLX Swift on the Neural Engine and GPU) . | .
answers using only those passages, the patient profile, and facts
» AniPad app in Viethamese: chat, wound photo log, medication remembered from this conversation.
. I'm having these, is this normal
reminders , |
06 Screen the answer, translate back, show the e
> An Oﬁ:“ne ingestion pipeline prOdUCing a Vector‘stor‘e o db receipts i common right after surgery or in the early days of healing. '
shipped in the app bundle — 39 documents, 1,238 chunks The output guardrail inspects the complete response before the © Vo, what you'e seeing — a pink stomawith some surounding recness —
» An on-device hybrid retriever: vector KNN plus FTS5 keyword patient sees any of it — diagnostic phrasing stripped, citations e Tha skin around the stoma may also look a bit red ot Imitated, especialy
search, fused with Reciprocal Rank Fusion checked, Pll masked — then the model translates its own answer hasDibeencaISd o yal.
’ to Vietnamese and a validation pass confirms it. The reply arrives R ‘_"’T“ha;'jtg;ggz':tl;‘;t‘;’jt;:kf‘;’r; e it S rird dunsle Bk
» Athree-stage safety layer: emergency detector, input guardrail, with the clinical sources it was built from. a, thear 5950 i S el e o s
Output guard ra|l down, that could mean irritation or infection. ' ,
| have mild ab... e - If you feel feverish, have increasing pain, or notice foul-smelling
Hello John, thar o discharge, contact your healthcare team.
Next steps:
04 WHERE WE ARE 57 INSIDE ONE IPAD Koo o oA e it
e oo sl el o sl e .
Requirement Target PRESENTATION SwiftUI chat, citation cards, wound Youre do _ | |
‘ou’re doing great by paying attention to your body. It's very common to
log’ medicatiOn traCker feel unsure or worried at first — but you're not alone in this.
Data locality 100% on-device Met
- . . APPLICATION Chat orchestrator, emergency detector, =
Bilingual VI / EN Full interaction Met input & output guardrails, session-fact
Retrieval accuracy doc-hit@5 = 0.75 0.770 memory WOUND PHOTO TRIAGE — THE VISION-LANGUAGE MODEL READS
THE IMAGE, THE ANSWER STAYS ON-DEVICE
Safety coverage Full suite passing 337 AL & RETRIEVAL MLX Swift runtime, hybrid SQLite | )
retriever, CoreML embedder, vision- A MobiCure VN @ Qwen3548 VI (g ¥
Response latency Under 5 s end to end In eval language wound model, Apple
Translation
Multimodal input Text, voice, image Building

I'm suffocating, help

Read-only clinical index in the app

Nam, | hear you, and | am so sorry you are feeling this way. Please do not

bu ndle; Chat, profile and wound Q wait. Suffocation is a medical emergency.
05 ON THE DEVICE history in a local store ©  Comeone lse callfor you ight now, Go 1o the nearest emergency room
y you cannot reach someone.
re aCCOUHt, no login’ e telemetry’ no crash reporter — and no server U suitoca...  qigec age While you wait for help, try to stay as calm as possible and sit up if you can
. 1n SARocatng to help your breathing. | am here to support you, but your immediate safety
to send anythlng to. is the most important thing. Please get professional medical help now
Language model Qwen 3.5 4B, 4-bit quantised, MLX hengresTiL
Swift ot
Embedder BGE-small, CoreML build, 384-dim 68 WHAT WE LEARN ED’ WHAT IS
’ ’ NEXT EMERGENCY DETECTION — RED-FLAG WORDING SHORT-CIRCUITS
Clinical index 39 documents - 1,238 chunks - sqlite 10 A SEEK-CARE-NOW REDIRECT
OIC#S eNts* 5,238 CUNKS*59 A small quantised model becomes genuinely useful once itis
vec + 5 : .
made to read from trusted documents instead of answering from
Translation Apple Translation framework, on- memory. Privacy turned out to be architectural, not a setting: with
device no server, there is nowhere for patient data to go.
i , — Close the accuracy levers from our engineering audit:
Footprint ~ 2.5 GB installed - Metal cache

embedder pooling alighment, cross-encoder reranking,

capped at 512 MB o
chunk-size limits

Network None in the response path; one-time . Extend evaluation coverage to Vietnamese-language queries

td load . L. : :
asset downioa — Finish voice input, benchmark latency, and test with patients
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