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Al in drug development Lph/}sep

Al for drug target identification and validation

Al for biomarkers development
Al for dealing with biomedical, clinical and patient data

Al for drug repurposing programs

Al for analyzing research literature, publications, and patents




Clinical Trial Overview (Phuse

Protocol Trial Monitoring Mangazn ot
Design implementation g
W
D@WA

=3
=
h %
Marketln? imall SAR&CSR =
Approva FDA/SFDA Statistical

Analysis




(Fhuse

p Al NFUL

REPEATED, TRIVIAL, TIME-CONSUMING

SOLUTION: THE IDEA OF NLP



Natural Language Processing Lph/}sev

* Natural language processing (NLP) is a subfield of computer science, information engineering,
and artificial intelligence concerned with the interactions between computers and human
(natural) languages, in particular how to program computers to process and analyze natural
language data.

Morphological segmentation

Word segmentation

Machine translation

Optical character recognition

Speech recognition



How to Improve Efficacy

» Dataset/Spec creation

* TLF generation

* Macro testing

* Issue checking

* Tools:
Spotfire/JMP,etc

Create folders
Move files from study to study
Modify program name/contents
Check files from CRO/Internal
Check validation passed
Check headers/Footnotes
Check E-Submission package
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Use Case — Check Suspected Misspelling in TLFs

 Common issue in TLF: Typos, unrecognized character, upper/lowercase, extra space, etc

* Demo: Check the string: - ‘E/N: Event number/ Subject number’

¥macro T1lf_Rev(string =,
¥SYSEXEC ‘home'\zhuoc\python\t1lf_rev.py ¥input_param ([string: &string.])

¥mend ;

*¥Call the macro;
% FIf Rev(string = C: \Users\zhuoc\Desktop‘Demo\Compoundl234Final\DeviDocument shcheck_word. txt) ;

*Get below results:

Event number/ Subject number.




Use Case — Check Suspected Misspelling in TLFs Lph/}sev

Functions: Check the errors due to human negligence Soncoding=utt-8
inport Lewenshtean
from collections import defaultdict

(typo, etc) and machine issue, unrecognized characters, SL0% Byeh plugine £ef16, reader inport Rtf1SReader
fron pythoplugins. plaintext.writer 1nport PlaimtextWriter
incorrect uppercase/lowercase and others in TLF. clas: LineSim(object):

def __init__(self, word_seq):
self.word_seq = word_seq

Language: Python 20ther functions defined

def match_file_with_match_list (file_name, match_lists, match_strs):
rtf_str = rtf_to_str (file_name)

Working environment: Windows or Unix/Linux | ord-mean mtf_strs = rtf_str_to.word.seqeirtf_str)

for i in xrange(len(vord_{seqs)):
. . . word_seq = wor Toqa(: il R lists))
. tor in gllaninstel 1ste2)):
Logic: Levenshtein distance 3 35 Trngslismimtch. Linty
iz i LineSan Evotdif:g) ,
1f ls.is_sim (match_list):
Python COde demO -> print [}’ .format (file_name) _
prant "N\ VT has error str'.format (xtf_str=[1])
print "\t in term of spelling: \"%=\"" % (match_strs(3))

Other usage: Recognize free texting in CRF, Tt 2n0:

natch_file = "check_word. txt’
natch_lists, match_strs = load_match_file(match_file)

SAE Report’ medlcal Case' etc. file_format = ’./Deno/Conpoundi23/Final/Dew/Output =/Authox/Tables=/+, rtf’

for fale_name 1n glob(file_format):
match_file_with_match_list(file_name, match_lists, match_strs)

if __name__ == _ _main__":
nain(




Use Case - Documents checking (PhuUse
Documents to check in a formal delivery {
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Use Program to check:

¥macro Doc_Chk{input = ,

output =,

%¥SYSEXEC ‘home‘\zhuochpython\doc_chk.py ¥input param ([input: &input.] [output: &output.])
¥mend ;

*Call the macro;
¥Poc_Chk(input = C: ‘\Usersh\zhuoc\Desktop\Demo\Compound1233Final\DeviDocument s\ ADaM_Chk. x1sx,
output = C: ‘\Users‘\zhuoc'Desktop'Demo\Compound123'Final\Dev\Document s\ Chk_Rslt.xlsx) ;




Use Case - Documents checking Lph/}seD

Input Excel Output Excel

— B N e e e e T
ADSL ADSL Y Y Y Y Y Y Y
ADDS ADDS Y Y Y Y Y Y Y
ADAE ADAE Y Y Y Y Y Y Y
ADMH ADMH Y Y Y Y Y Y Y
ADCM ADCM Y Y Y Y Y Y Y
ADEG ‘ ADEG Y Y Y Y Y Y Y
ADVS ADVS Y Y Y Y Y Y Y
ADEX ADEX Y Y Y Y Y Y Y
ADEXS ADEXS Y Y Y Y Y Y Y
ADTR ADTR Y Y Y Y Y Y Y
ADRS ADRS Y Y Y Y Y N N
ADTTE ADTTE Y Y Y Y N N N



Use Case - Documents checking L}Se

Function: Check the existence of required documents
Language: Python
Working environment: Windows or Unix/Linux

Logic:
o 1: Create the input excel with desired ADaM names
o 2: Check if the corresponding files exists, if exists then “Y”, else “N”

o 3: Check if the searching words “No unequal values were found. All values compared are exactly equal.”
in validation log, and “No searched messages found” in Ist, then label “Y/N”

o 4: Input the read-in excel path/name and result path/name in Python ,run the program.

Advantages: 1) Runin batch

2) More complicated with experience accumulate



A Practical Example @@?

e Computer Vision: Deals with how computers can be made to gain high-level understanding from
digital images or videos.

. ImageNet Classification Error (Top 5)
* Deep Learning %01
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* CNN: Convolutional Neural Network
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A Practical Example — Image Analysis (F

Key Concepts about CNN:
*Loss Functions and Optimization
* Data augmentation
* Filter and other parameters

* Convolutional layers

* Detection and Segmentation
Typical CNN architecture =

* In recent Kaggle campaign, among 888 scans of the publicly available LIDCIDRI dataset, the best method
reaches high detection sensitivities of 85.4% and 90.1% at 1 and 4 false positives per scan, respectively. The
result is better than human judgment.



Opportunities and Challenges Lph/}sep

Opportunities:
* Pharmaceutical industry is booming with the high- developed technologies and investment.
* More job opportunities created

* Different career development
Challenges:

* Learning curve

* Real Operation
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