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IOM Sections Model Extracted Sentences ' ., 
5.11.4.3.2 - SUMMARY Summary Simi larity Threshold= 0.95 

The inspection was accomplishe d per eNSpect ID XlOOl'.X and pe r Compliance Programs XXXXX)O( Preventive Controls and 
Sanil ar]' Human Foml Operations. 

1. P rol'i de the reas on for the inspection (e_g . 
n is preanno uncecl , comprehens ive inspection of a foreign food man ufacturer was pertormed pe r FDA Division of Foreign comp li ,rnce program, assignment, trip, etc ): if 

ann ounce d or unann ounce d Human and An imal Food Operations (DFHAFO), Trip#2023-XXXX •• •• 
Th.:, cu rrent inspection was a fu ll-scope inspection covered the fi rm's compliance with 21 CFR 41 7, subparts A, 8, C, G, an<IF 
The fi rm op er ates as a manufacturer of Japanese CC>nfedi onar)' sweets ma de with rice ~our. 
This is a comprehens ive repo rt .. 

2. The inspectiomi l approach (comprehens ive or 
direc:tecl): the scope of the inspection , a brief This preanno unced, comprehens ive insp eclion of a foreign food man ufacturer was perform ed per FDA Division of Foreign 

description of the bus iness; a description of Hu man and An imal FoOO Operations (DFHAFO), Trtp/12023-XXXX 

processes used, and the products produce d 
The current inspection was a full-scope inspection covered the firm's co mpliance with 21 CFR 11 7, subparts A, B, C, G, and F. 

.. 
The fi rm operates as a manufacturer of Japanese confecti onary sweets ma de \11/i th rice fio ur 

3. Provi de a summary of the findings, date. and fina l 
classification oflhe previous inspection and th e 
fi rm's re sponse/corre ctive actions 

This is ttle fi rm's fi rst FDA Inspe ction. 
Approximately six percent (6%) ofthge products are ei ported to the Unite cl States 

This insp eclion included a walldhrough of the facil ill' to cover th e manufa cturing process fi ow lo r shoyu Kushi dan go '"' 4. Listthe products, profile , systems and proce sses da ifu lw with sweet bean . 
covereo ouri ng the current inspection, an d the typ es 
ofrecords and documents reviewed Reco rd reviews include but not limited to the firm·s food safety plan (FSP), hazard analys is (HA), preventive controls, 

mon itoring records , ~erification records. and training re cords . 

The proouct is not a rea dy:to-eat proouct. The prooucts are storeo and sh ippeO frozen . •• • • 
An FDA 483. lnsp eclion al Ot>seNation was is sued fo r ina dequate corrective action procedures. 

5. Prnlli de a summary of the curren t fi ndings Discussion points incl uded no wrille n procedu re for m on il ori ng the preventive control applied at the steamer, an d fi nished 
(repo rt.i ble & non-repo rtable observations . and product tes~ng and environ m enta I monitoring procedure are missing re quired elements 
discuss ion items ), refusa ls, samp les co llectecl, 
warnings given to management, and a summary of 
m,magemenf s response or voluntary corrections. 

The fi rm promised corrections No samples were collected. No refusa ls were encountered 

Summary of Objectiona~le Conditions on FDA Form 4B3 - Current Inspection 21 CFR 117.180(a) - You did not have sanitation 
control corrective action records. - No Firm Response Sut>mltled 

AI Assisted Tool for Regulatory Document Anna Hoffman1, Daniel Priver1, Ian Baker1, Brian Campbell2,
Leslie Jackanicz2, Jaqueline Guill1, Indu Konduri2

Conformance Review – EIR Pilot Performance 1Booz Allen Hamilton 
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Abstract Materials and Methods 
The power of LLMs in document review: Information Data Tools
extraction of foreign EIR IOM for criteria conformance 

7000 EIRs from FY18-23 
219 FY23 IOM Criteria

FDA employees review Establishment Inspection Reports (EIRs) every day to
ensure adherence to established criteria. This project demonstrates the real-world SME Interviews on 19 criteria python 

benefit AI can provide in assisting conformance reviewers. For this Large Language 
Model (LLM) enabled pilot project we codified a subset of Investigation Operations
Manual (IOM) criteria for EIRs. The tool extracts relevant text data from pdf EIRs for Development 
expedited conformance decisions by human reviewers. After review is complete, the Prepared EIR data for development through data ingestion pipeline 
tool automatically compiles reviewer comments into the desired feedback form. The creation, data cleaning, and developing parsing methods. This work was 
pilot was delivered to DFHAFO users with a Jupyter notebook interface for testing. the basis of the document ETL pipeline within the tool. 

At the same time, initial development of background LLM integration, free 
text processing algorithms, NLP search functions, and semantic search Introduction pipelines began. 

FDA sends investigators around the world to inspect establishments which produce 
food for American consumers. These inspections ensure U.S. food standards are Interviews were conducted with reviewers serving as criteria and EIR 
being met, providing important protections for the health and safety of all Americans. SMEs to establish intent, keywords, nuances, acceptability standards, and 

required inclusions of each individual criteria. 

EIRs are an essential part of documenting inspectional findings by FDA investigators 
and must be reviewed to ensure adherence to established criteria prior to release. The findings from SME interviews were incorporated with base language
EIRs and corresponding IOM criteria are broken down by document section. processing functions to create custom algorithms which searched text for 
Sections may be free text or tabular and can be pages long. The current review keywords and keyword relationships for each criteria. Algorithms were 
process is entirely manual. developed on a training set of EIRs. 

Once algorithms were complete, a random set of 500 EIRs were selectedCurrent workflow requires
multiple re-reads of entire 
sections to collect the data 
required to check conformance 
with each criteria. 

SUMMARY SUMMARY SUMMARY _______
_______
_______

_______
_______
_______

SUMMARY 

AI assisted workflow 
preprocesses sections 
to extract information 
up front reducing
reading for discovery 

to create the gold standard dataset for each semantic search criteria. The 
keyword results from these EIRs for free text based criteria were 
embedded to vector format and saved for comparison against future EIRs. 

Tool Workflow 
The tool takes EIRs and evaluates data by individual sentences to extract all
sentences relevant to each criteria. Outputs are formatted to integrate into existing
office workflow where reviewers document notes in a template Excel. 

Process and Parse into Keyword Outputs joined Final 
clean EIR sections Search by criteria formatting 

Responsible AI In concept planning we prioritized reducing 
burden on reviewers and minimizing added risk. This led to 
a process where AI makes no conformance decisions. 

FDA Reviewers will continue to make all conformance decision aided by AI enabled 
review. AI based information extraction and sorting completes most, if not all, of 
discovery work for reviewers. The extracted and sorted information increases 
reviewers’ confidence in their decisions as documents are processed and when 
performing final review of completed work. 

Free Text 

Semantic similarity User selects semantic 
score to gold standard score threshold 

FDA | SYMPOSIUM | SCIENTIFIC COMPUTING + DIGITAL TRANSFORMATION 

Output Results and Discussion 
Integration with existing workflow was prioritized to reduce change management. The tool was evaluated against a hand annotated corpus of 100 EIRs. Performance 
Reviewers take notes in an Excel that lists out criteria, we have the model outputting 

Criteria Model Accuracy Precision Recall F1 Score 

Summary 1 Semantic Search 93% 97% 97% .97 

Summary 2 Semantic Search 92% 92% 100% .96 

Summary 3 Semantic Search 92% 92% 100% .96 

Admin 1 Rule-Based NLP 92% 94% 95% .94 

Admin 2 Rule-Based NLP 92% 98% 93% .96 

Admin 3 Rule-Based NLP 95% 95% 100% .97 

90% 91% 90% .90 

95% 100% 94% .97 

95% 96% 100% .97 

Summary 4 Semantic Search 90% 96% 93% .94 

Summary 5 Semantic Search 93% 100% 93% .96 

88% 100% 87% .93 

metrics are shown below for selected individual criteria algorithms. 
extracted sentences in line with these criteria for easy review. 

IOM criteria Blank for 
reviewer notes 

AI identified and 
extracted sentences 

The tool performed well for all criteria algorithms. Rule-base NLP algorithms utilized 
regular expression (regex) and generally scored highest as these algorithms 

Pilot evaluated data contained in standardized tables with known structure and bounds. 

To provide access to users and allow for user testing, the tool was built into a pilot 
with a Jupyter notebook interface backed by a python repository, the embedded gold AI Transparency All algorithms are documented in 
standard datasets, and blank template documents. The pilot is hosted on a CPU common English in a technical briefing to ensure users 
AWS node with access granted by reviewer team leadership on an individual basis. 

understand how sentences are selected. 
In addition to the AI assisted review tool, we built a BPA tool which processes all
notes made by reviewers during their review. When users upload their completed Tool performance was strongly assisted by a recent update of the EIR template for 
review it compiles, formats, and outputs all comments into a standard feedback form. FY23 from a fully free text document to a table-based form which populates 

standardized tables based on information contained in each EIR. The tool was built
around this table-based format and any changes will require updates to the model. 

Conclusion 
Reviewers were able to test the tool on their own and provide anonymous feedback 
which was overall positive. 

“I think it has excellent potential to increase efficiency in EIR review, 
particularly for some of the basic report data that has to be included in a 

Users upload 

EIR 

Run Jupyter
Notebook

Model outputs to
Tracking Excel 

Tracking Excel w/
reviewer notes 

Criteria and notes auto 
filled in Feedback form 

Secure CDER RAPID Platform 

Users download report, and would allow us to focus on other aspects of the report that
documents t output documents perhaps an AI tool wouldn't be a substitute for a review by a human” 

RAPID 
o 

from RAPID 

At this point only 19 of the 200+ IOM and Compliance Program criteria have been 
coded and evaluated. Next steps for this work is to expand to criteria in sections

Data Security Users load a documents into memory for outside of Summary and Administrative Data. Development of new criteria will be 

processing. Once outputs are created, refreshing the completed at a faster pace now that the initial pipeline and infrastructure is complete. 

notebook clears all data from memory. 
With increased confidence in the model and advances in AI technology, there could 
be a future iteration of this model which provides conformance recommendations. 

Acknowledgements: The team would like to thank the FDA ORA DFHAFO reviewer team for their support and indispensable SME 
| 2024 assistance during development, and FDA CDER RAPID for the platform infrastructure and tool management that made this work possible. 
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