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Internationalization:

As we can see from the bar chart on the right, the
pharmaceutical manufacturing market will become larger and
larger. Internationalization is the best way to expand the scope
of markets and gain more resources. And it’s also the best way
to improve brand influence.

On the other hand, in “The 14™ Five-Year Plan”, it clearly states six
objectives for the pharmaceutical industry. Among them, the sixth
says we should accelerate the overall process of the
internationalization. As one of the biggest local pharmaceutical
companies in China, Hengrui has already started to do so.

But, what’s the relationship between internationalization and
CHECII?

(USD Billion)

@ Pharmaceutical Manufacturing Market, 2018-2030
* CAGR Around 15.9% from 2022-2030
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* Internationalization means submission in different areas such as EU, JPN, US. Each medical

agency has its own submission requirements.

e Let’s take FDA submission as an example:
- In the FDA “STUDY DATA TECHNICAL CONFORMANCE GUIDE?”, it states that dataset using UTF-8
encoding is not guaranteed to have no error code. Therefore, under their environment, submission packages
with no non-ASCII character would be the safest. And it should be the same for other type of files.

Contains Nonbinding Recommendations PD EINFS RoA?I 08,: DRUG

3.3.5 Special Characters: Variables and Datasets

Variable names, as well as variable and dataset labels should include American Standard
Code for Information Interchange (ASCII) text codes only. Variable values are the most
broadly compatible with software and operating systems when they are restricted to

ASCII text (.odes (prmlable values below 128) Use UTF-8 for extending character sets:

Rule ID Publisher ID Message Description Domains

Variables value must not include non-ASCII or non-

Non-ASCII or non-

ecommended. | ranscodine errors. variable eTanie printable characters (outside of 32-126 ASCII code FINDINGS, FINDINGS
|
SD1029 TCG33.5 — range), limited to variables which values may be ABOUT, RELREC, X
length errors. and lack of software support for multi b te UTF-8 encodings can result in characters in o J - ’
c = ariable converted into new variable name or label (~-TEST, - SUPPQUAL, TS
van
/ s, Ensure that LBSTRESC and TESTCD, -PARM, ~PARMCD, QLABEL, QNAM)

controlled terminology extensions in LBTEST do not contain byte values 160-191 as
some character mappings in that range may interfere with agency processes.
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ASCII control
characters

NULL (Null character)

SOH  (Start of Header)

STX (Start of Text)

ETX (End of Text)
EOT (End of Trans.)
ENQ (Enquiry)
ACK (Acknowledgement)
BEL (Bell)

BS (Backspace)

HT (Horizontal Tab)

LF (Line feed)

vT (Vertical Tab)

FF (Form feed)

CR (Carriage return)

SO (Shift Out)

sl (Shift In)
DLE (Data link escape)
DC1 (Device control 1)
DC2 (Device control 2)
DC3  (Device control 3)
DC4  (Device control 4)
NAK  (Negative acknowl.)
SYN  (Synchronous idle)
ETB (End of trans. block)
CAN (Cancel)

EM (End of medium)
SuB (Substitute)
ESC (Escape)

FS (File separator)

GS (Group separator)

RS  (Record separator)

us {Unit separator)

DEL

(Delete)
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Reason for CHECII

ASCII printable
characters
space 64 @ 96
! 65 A 97
= 66 B 98
# 67 C 99
$ 68 D 100
% 69 E 101
& 70 F 102
' 71 G | 103
( 72 H 104
) 73 1 105
E 74 J 106
+ 7% K | 107
e 76 L 108
- 77 M | 109
. 7 N 110
! 79 0 1M
0 80 P 112
1 8 Q 113
2 82 R 114
3 83 S 115
4 84 T 116
5 8 U 117
6 86 V 118
7 87 W 119
8 8 X 120
9 88 Y | 121
: %0 z 122
; 91 [ 123
< 92 \ 124
= 93 )| 125
> 94 A 126
? 95

I~ N X E<CECr®W109TOII =X —=—TQ@=0Q200D -

What is ASCII characters? It stands for
the "American Standard Code for
Information Interchange".

This is the table for a total number of 128 ASCII
characters. Usually, we may only include #32-
#126 characters (printable values). Any character
other than that should be excluded. And this is

what CHECII is doing.
| A B |
1 |Single-Byte Double-Byte
2la b a b
3 |a; a;
4 la, b a, b
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In reality, at least for our company, we usually translate Chinese projects to English ones
for submission. And most of the time, that’s where the non-ASCII characters come from.
Previously, most of our files are checked using SAS program. However, disadvantages of
using SAS are:

- There is no formal report about those non-ASCII characters. It would be hard to follow.
- Sometimes time spent on reading files is not ideal. And it has limitations on reading in Microsoft

Word or RTF files.
g Dummy-Study-1.xlsx g Dummy-Study-15.xlsx
E | F G H
5996 »»»»»»»»»

A B C D E F G H I J K L M
1| Sheet Row Column nonASCII1 nonASCII2 nonASClI3 nonASCIl4 nonASCII5 nonASCII6 nonASCII7 nonASCII8 nonASCII9 Num
2 |Study-6 5996 - # = 7t + k3 $iI A 5T 9

<« » .. | Dummy-Study-2xisx | Dummy-Study-3xisx | Dummy-Study-4xisx | Dummy-Study-5.xisx ‘ Dummy-Study-6.xlsx Dumr .
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* Generally speaking, there would be three parts of files related to the submission package. CHECII
can filter any number of following files simultaneously by just one click, which can save a lot labor.

Text files (including .sas, .xml, .txt) and SAS datasets (including .sas7bdat and .xpt).

Microsoft files (including .xlsx, .xls, .rtf and .docx). Many files are stored in this type, e.g.
I SDTM/ADaM specification, codelist, translation files, TFL outputs, ...

PDF files. Some documents are required in pdf format.

Although we want our final files prepared with no non-ASCII character, its not realistic to examine
that after everything is done. Because it may cause chain effects, which would increase the overall
workload. Therefore, quality control is necessary, and CEHCII will be frequently used.
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* Now let’s get back to CHECII itself:

- This small tool is designed using C#. It is a modern, object-oriented, and type-safe programming language.
C# enables developers to build many types of secure and robust applications that run in .NET. C# has its
roots in the C family of languages and will be immediately familiar to C, C++, Java, and JavaScript
programmers.

- Windows Forms is a Graphical User Interface(GUI) class library which is bundled in .NET Framework. Its main
purpose is to provide an easier interface to develop the applications for desktop, tablet, PCs. It is also termed as
the WinFormes.

0Q Fie Edit View Git Project Format Test Analyze Tools Extensions Window Help  Search (Cul+Q HelloWorld

e
Q: Form1.cs [Design] & X
3 o Fo

.NET Framework 4.8

N e
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* The overall logic is not that complicated:

Currently allowed files include .sas, .txt, .xml, .sas7bdat,

Input files Xlsx and .xls

Read in the file and traverse it. Collect the information of non-
ASCII characters and integrate them into a C# DataTable data

type for each file.

Read and
traverse

At last convert the DataTable to the .xlIsx file as a summary report,
pointing out how many non-ASCII characters there are, what are
those and where are they for each file.

Output to
report
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e Inheritance structure:

Individual behavior: Swim Run

Mammal

Common behavior:

Suckle Young
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Text file read in  SAS data read in Excel file read in RTF file read in

Individual behavior: and traverse and traverse and traverse and traverse

SASData.cs Excel.cs

Output.cs

Common behavior: Convert DataTable to .xIsx

report
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* This is the UI of CHECII. Next, I will show you how to do batch checking for different types
of files.

O CHECII - O X

Clear Delete About

0 file(s) selected ‘
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By selecting all the files you want, and dragging them into the box with left click released, you
can put those files in CHECII.

Then you can select multiple items using Ctrl/Shift. Delete the selected items using “Delete”
button. Or Clear all the items using “Clear”.

O e m} [ [ 5 | CHECH test - ] X
Clear  Delete  About el =T 22 =B (2]
C:\Users’ Y, HECII test\test. txt — = . — -
C:\User: \Desktop\CHECTT test\test. xlsx B u w ESIEE B x _ﬁ Ty¥Eme \ﬂ maF- HesEE
| C: Desktop\CHECIT test\!est_fl{. ses'ﬂl:gtt ‘1ﬂ [7] ssstrsm=t * ﬁgmﬁ@ - oo SR
£ \vee DeTkbP\HEETE bestteenirrE EEssR E=A AR FRER L 5| B B O EmEE
C: \Uises \Desktop\CHECTI test\test.sas =i 4= Sfse psigg U
BERAR f=ts] i 7 b3
1, > CHECII test v 0 O 7 CHECI! test RIEE
A oEm - #EHEB 2 KN
o BRESE
g . B test.rtf 2022/7/29 11:08 RTF #850 40 KB
X " test.sas 2022/9/12 21:09 SAS Zf 6 KB
¥ = »* .
[5 testxt 2022/9/15 9:27 A 1K8
| e * 87 testxlsx 2022/7/30 0:28 Microsoft Excel .. 5,657 K8
| = 8s * [E] test dm.sas7bdat 2022/6/30 16:49 SAS Data Set 444 KB
02_extraction [E] test Ib.sas7bdat 2022/7/8 16:36 SAS Data Set 34,408 KB
i
@ 11 _output
CRF
HRS-7535-101
@ OneDrive - heng
o
b ELSE Y
HR AnyShare
‘ B wa
‘ = BE
‘ ¥ = v
0 £ile(s) selected

6/NRE EiEE61RE 39.6 MB
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* How many items selected is counted at the bottom left corner after your selection.

* After clicking the “Run” button, it will remind you that the check is being run and which item is
currently being checked also at the left bottom corner.

* A “Check Completed” will pop up once completed. When you press “Stop” button, it will
remind you that the check is stopping and “Operation Cancelled” will pop up once stopped.

G CHECII - [m} X

cl Delete

About

Check Completed Operation Cancelled

w’E W=

6 file(s) selected | Checking .. Flease wait. (2/6)

6 file(s) selected ‘ Stopping. .. Please wait.
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Several test files to simulate the possible situations:

(1) test.txt: A txt file with all ASCII characters. Used to test the situation where there is no non-ASCII
character in the file.

|No non-Ascii character in this file. _|

(2) test.sas: An AE dataset program file from a certain project. Used to test normal program files.

1| _Row | Column  nonASCII Num
2 M1 1 g
3 (44 4 1
4 [a7 1 1
5 /18 1 1
6 18 ” 1
7 [48 22 i 1
4 | A | A
8 (48 23 & 1
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(3) test.rtf: A rich text file, used to test the situation for inputting not currently allowed files.

CHECII

|Sorry, this file type is unavailable to check now.

(4) test.xIsx: An Excel 2007 file more than 5Mb. Used to test the processing time of reading large .xIsx files.

Sheet

Sheetl

Sheetl
Sheetl
Sheetl
Sheet2
Sheet2
Sheet2
Sheet2
Sheet2

LINE) [N PR I P NG PN PN PN

Row

OZmMQEOommmQoO m

¥

2. F

=
*E
b5l =
=
y
bl 7E

Column nonASCII1 nonASCII2 nonASCII3 nonASCIl4 nonASCII5 nonASCII6 nonASCII7 nonASCII8

> %

L oo [ W I PRGN o I, PR PRGN |

Num
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* (5)test dm.sas7bdat: A DM dataset from a certain project. Used to test normal SDTM dataset

with non-ASCII characters.

* (6) test Ib.sas7bdat: A large LB dataset from a certain project, which is more than 33 Mb.
Used to test the situation where large SAS datasets are inputted and lots of non-ASCII
characters are outputted.

A B | ¢ | b | E | F | @G
1 Row Column nonASClI1 nonASCII2 nonASCII3 nonASCll4 Num
2 1 STUDYID I 1
3 N USUBJID Il gl
4N INVNAM 3
5 N AGEU % 1
6 N SEX 5 1
7N RACE T & g
g N ETHNIC 3 i g
9 N ARMNRS & % % g A
101 COUNTRY 2
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Now let’s take a look at the output report:
* The output is an xIsx file named Ascii_Check followed by the current time stamp, which

would appear on your desktop.
* The first sheet would be a summary page reporting the total non-ASCII character number,

with hyperlink attached in the next column for ease of jumping to corresponding sheet
for more details.

AScii Checky
202219120 %

A B | c | D

Number l File Path L Number of Non-Ascii Characters HyperLink
1 CA\Users\wanglh3\Desktop\CHECII test\test.sas 98 test.sas
2 C\Users\wanglh3\Desktop\CHECI! test\test.txt 0 test.txt
3 C:\Users\wanglh3\Desktop\CHECI| test\test.xlsx 11557 test.xlsx
A C:\Users\wanglh3\Desktop\CHECII test\test_dm.sas7bdat 6284 test_dm.sas7bdat
5 C:\Users\wanglh3\Desktop\CHECI! test\test_Ib.sas7bdat There are too many non-Ascii characters in this file. Please check. Only output a maximum report of 30,000 cells that contain non-Ascii characters. test_lb.sas7bdat
5 C:\Users\wanglh3\Desktop\CHECI! test\test.rtf test.rtf

Summary | testsas | testixt | testxlsx | test dmsas7bdat | test Ibsas7bdat | testrtf | @ i [«
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* This is a small tool designed to simplify the job of filtering non-ASCII characters in various types
of files. So that labor and time can be saved, and to make sure there is no simple character errors

1n the submission.

e Future development of this tool:
- Enabling more types of files to be checked. For example, .rtf
files and .docx files are still under developing. And we may
also add .pdf files into it.
- More types of encoding other than ASCII may be needed. For
example, in the latest submission requirement of CDE specification
of encoding is needed. We may need to check the encoding we

specified ourselves.
- The report output format may still need to be improved. For example,
non-printable characters are hard to tell from those printable. The

only way to discern that is by counting according to the “Num” column.

(v9) $3EF LA

HTWBHEIFARESERE AR GHRE, BRF
I % 2 BB LA, HCHE 9 R AR & B R A X e
—¥37x, AAZEEEFARTARMEEALA. EREE
HESHE|ZFEHXZR. HARXXY (wREFF. Gitoit
. EREERES) P HSXRER. FTRXBFRDHHE
IR, $3EEPT A %A (W utf8. eucen %) RETH%
HHRAE, HEFHIRAFT EERRYEEGMERAX
e, TIRBIE AR T AR BB FIFAR EEH. BN
BHRESERRHTOBEE. HXAE. BFRDRMERLA
Xt 8%, ¥4 F FH A R A PDF X144,




phuse Reference

* The 14™ Five-Year Plan for Pharmaceutical Industry
https://www.miit.gov.cn/jgsj/ghs/zlygh/art/2022/art_5d5e414a945346¢c7ab261a9fd2669cb5.html

* FDA “STUDY DATA TECHNICAL CONFORMANCE GUIDE”
https://www.fda.gov/media/88173/download

* https://github.com/dotnetcore/NPOI

* https://blog.csdn.net/IT rookie newbie/article/details/120300980X

*  https://communities.sas.com/tS/Developers/Fastest-way-to-read-SAS-table-in-C/td-p/617724

* https://qa.1rlg.com/sf/ask/3675047701/

* https://blog.csdn.net/srbhll/article/details/109410353



phuse

Thanks for watching!
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