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Figure S1. Ethics committee approval letter

8/2/2019 Approval Letter (Amendment}

UNIVERSIT MEDICAL RESEARCH ETHICS COMMITTEE

(Formerly known as Medical Ethics Committee)
OF MALAYA UNTVERSITY OF MALAYA MEDICAL CENTRE
MED|CAL CENTRE ADNDRESS 1 LEMBAH PANTAL 59100 KUALA LUMPUR, MALAYSIA

TELETHONE : 03-79493209/2251 FAXIMILE : 03-79492030

NAME OF ETHICS COMMITTEE/IRB MREC 1D NO: 2018112-6848
Medical Research Ethics Committee, University Malaya Medical Centre

ADDRESS : LEMBAH PANTAL 39100 KUALA LUMPUR, MALAYSIA
PROTOCOL NO(if applicable) : - P1-PKPD-Mctabolomic

TITLE:
A Phase 1, Open Label, Randomized, Three-Period, Crossover, Single Dose Oral Administration OF Andrographis Paniculata And
Metformin Clinical ‘Trial In Healthy Volunteers Under Fasting Condition.

SPONSOR
PRINCIPAL INVESTIGATOR ¢ LUOMAN BIN IBRAHIM Bantuan Keell Penyelidikan Universiti
Malaya
The following item [~/ 1 have been received and reviewed in connection with the above study to conducted by the above Investigator.
[~"] Application for Amendment/Notification to Rescarch Praject (form) VerNo: - VerDate : 29-07-2019
[ ] Annuval Stwdy Report/Siudy Closure Report VerNo: - VerDale : -
[ 1 Serious Adverse Evenl Reporl VerNo: - VerDale : -
[/ ] Other documents
1) GCP certificate Dr Lugman bin Ibralim VerNo: 2.0 Ver Date : 16-07-2019
2y Revised Clinical Trial Insurance VerNo: 2.0 Ver.Date : 05-11-2018
3) Clinieal Trial Protocol P1-PKPD-Metabolomic VerNo: 2.0 Ver.Date : 16-07-2019
4) P1-PKPL-Mctabolomic Patient Information Sheet Lnglish v o: 2.0 Verlate : 16-07-2019
33 P1-PKPI-Metabolomic Paticnt Information Sheet Malay VerNo @ 2.0 Verate @ 16-07-2019
6) P1-PKPD-Mectabolomic Informed Consent Form English VerNo: 2.0 VerDate © 16-07-2019
7) P1-PKPD-Melabolomic Informed Consent Form Malay YerNo: 2.0 Ver.Date : 16-07-2019
8) P1-PKPD-Metabolomic Advertisement VerNuv: 2.0 Ver.Dale : 16-07-2019
9) Curriculum vitae Dr Lugman Ibrahim VerNo: 1.0 Ver Dale © 23-07-2019
imd the decision is [+ ]
[w/} Approved (Expedited)
[ 1 Approved (Full Board)
| 1 Rejected (reasons specilied below or in aceompanying letter)
[ | Noted
Comments:
The investigators are requived fo:
1 Sattow instrucifons. guidelines and reguivements of the Medical Rexearch Eihics Commiites.
2) report any profocol deviations/violations to Medical Research Ethics Comminee.
3) provide armual and closure reporr o the Medical Research Erhics Committee,
4) comph with International Conference on Harmonization — Guidelines for Good Clinical Practice (ICH-GCP) and Declaration of Helsinki,
5 obtin a permission from the Direcror aof UMM ro start research ther invalves recruitment aof UMM perient,

ensure fral §f the research s sponsored, the usage of consumable items and laboratory fests from UMMC services are nor charged in the patient’s hospital hills but

% are borre by research grant

7 nole thai kedshe can appeal o the Chairmaa of Mediedl Research tthics Cammitice for studies that are refected.
) nofe that Medical Reseorch Fibics Commitiee may andif the approved sivdy.

9 ensure that the stidy does not take precedence over the safety of subjeers.

Daie ol expediied approval : 01-08-2019
Date of notification : -

This is a compiier gererafed lelfer. No sigrature required,

my.ummc.edu.my/iresearch/ApprovalLetterAmendment.asp?keyid=Y OUN7FAERTER3523GDFHQW 126R452F 26 AAQE5DDYPLMERGJEBAAQS. .. 1/1



Table S1. Trial activities schedule

Protocol: P1-PKPD-Metabolomic
Activities Schedule

Study Phase Screening MV Period | Ambulatory | Period | Ambulatory | Period | Ambulatory | Safety
Sampling 1 2 3 Follow-
up
Attendance List v v ¥ N N v N v
Informed Consent N
Demographics N
Medical History V
Physical Examination v v v N
Clinical Assessment N ¥ v N
ECG (12-lead) v
Vital sighs Measurement v N y N
Hematology v N
Urinalysis N N
Serum Chemistry v N
Urine Drug Screening ~
HIV/Hep B&C N
MV Blood and urine samplings v
Drug dosing ¥ v N
PK Blood sampling ¥ v ¥ N N y
Urine sampling v N v
Glucose monitoring N v N
AE Monitoring v v N
Phone call follow up v




Figure S2. Randomization methods
2.1 Randomization table
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2.2 Randomization source code

SAS Randomization Program Code Seed 736522

data null ;
x=round (ranuni (0) *1000000) ;
call symput ('seed', x);title "Seed number = &seed.";
run;
title "Seed number = &seed.";
proc plan seed=&seed.;
factors block=3 ordered subject=6 ordered/noprint;
treatments sequence=6 random;
output out=out
sequence cvals=('A B C' 'ABC' 'BCA'" 'BCA" 'CAB" 'CAB");
run;
proc print data=out noobs;
var block subject sequence ;
format subject z3.;
run;#



Figure S3. Investigational product dispensing activity record

Protocol No: P1-PKPD-Metabolomic

Investigational Product Dispensing Activity
Date:

Investigational product:

No Steps Performed by
Clean the dispensing table with alcohol or ensure the table is clean and
empty.

Prepare the __labels, spoon, envelops.

Check the randomization table seed no: list with labels.
Stick the label on each envelope.

Retrieve the IP time:

Put __ capsules/tablets into the envelope with label and seal the
envelope.

Check the envelopes with randomization table seed no:

Return the IP time:

Put the finish IP into container.
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Investigational Product Dispensing Activity
Date:

Investigational product:

No Steps Performed by
Clean the dispensing table with alcohol or ensure the table is clean and
empty.

Prepare the ___labels, spoon, envelops.

Check the randomization table seed ho: list with labels

Stick the label on each envelope.

Retrieve the IP time:

Put __ capsules/tablets into the envelope with label and seal the
envelope.

Check the envelopes with randomization table seed no:

Return the IP time:

Put the finish IP into container.
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Figure S4. Representative investigational product label

“FOR CLINICAL TRIAL PURPOSE ONLY”

“FOR CLINICAL TRIAL PURPOSE ONLY”

Protocol No:

P1-PKPD-Metabolomics

S:1

P:1

Protocol No:

P1-PKPD-Metabolomics

S:1

P:1

Generic Name:

Metformin 1000mg

Generic Name:

Metformin 1000mg

Route of oral Manufactured Merck Sante Route of oral Manufactured Merck
Administration by: sas Administration by: Sante s.a.s
Storage Condition: Store below 30°C Batch/Lot No: Y 04655 Storage Condition: Store below 30°C Batch/Lot No: Y 04655
Quantity: 2 tablets Expiry date: 10/2023 Quantity: 2 tablets Expiry date: 10/2023
Dispensing date 23.9.19 Dosing date Dispensing date 23.9.19 Dosing date

“FOR CLINICAL TRIAL PURPOSE ONLY” “FOR CLINICAL TRIAL PURPOSE ONLY”

Protocol No: S 6 P . 1 Protocol No: S 6 P . 1
P1-PKPD-Metabolomics . . P1-PKPD-Metabolomics . .
Generic Name: Metformin 1000mg Generic Name: Metformin 1000mg

Route of oral Manufactured Merck Sante Route of oral Manufactured Merck
Administration by: sas Administration by: Sante s.a.s
Storage Condition: Store below 30°C Batch/Lot No: Y 04655 Storage Condition: Store below 30°C Batch/Lot No: Y 04655
Quantity: 2 tablets Expiry date: 10/2023 Quantity: 2 tablets Expiry date: 10/2023
Dispensing date 23.9.19 Dosing date Dispensing date 23.9.19 Dosing date

“FOR CLINICAL TRIAL PURPOSE ONLY” “FOR CLINICAL TRIAL PURPOSE ONLY”

Protocol No: S7 P 1 Protocol No: S7 P 1
P1-PKPD-Metabolomics . . P1-PKPD-Metabolomics . .
Generic Name: Metformin 1000mg Generic Name: Metformin 1000mg

Route of oral Manufactured Merck Sante Route of oral Manufactured Merck
Administration by: sas Administration by: Sante s.a.s
Storage Condition: Store below 30°C Batch/Lot No: Y 04655 Storage Condition: Store below 30°C Batch/Lot No: Y 04655
Quantity: 2 tablets Expiry date: 1042023 Quantity: 2 tablets Expiry date: 10/2023
Dispensing date 23.9.19 Dosing date Dispensing date 23.9.19 Dosing date

“FOR CLINICAL TRIAL PURPOSE ONLY” “FOR CLINICAL TRIAL PURPOSE ONLY”

Protocol No: S 2 P p 2 Protocol No: S 2 P " 2
P1-PKPD-Metabolomics . . P1-PKPD-Metabolomics . .
Generic Name: Metformin 1000mg Generic Name: Metformin 1000mg

Route of oral Manufactured Merck Sante Route of oral Manufactured Merck
Administration by: sas Administration by: Sante s.a.s
Storage Condition: Store below 30°C Batch/Lot No: Y 04655 Storage Condition: Store below 30°C Batch/Lot No: Y 04655
Quantity: 2 tablets Expiry date: 10/2023 Quantity: 2 tablets Expiry date: 10/2023
Dispensing date 23.9.19 Dosing date Dispensing date 23.9.19 Dosing date

“FOR CLINICAL TRIAL PURPOSE ONLY” “FOR CLINICAL TRIAL PURPOSE ONLY”

Protocol No: S4 Pz Protocol No: S4 P2
P1-PKPD-Metabolomics . . P1-PKPD-Metabolomics . .
Generic Name: Metformin 1000mg Generic Name: Metformin 1000mg

Route of oral Manufactured Merck Sante Route of oral Manufactured Merck
Administration by: sas Administration by: Sante s.a.s
Storage Condition: Store below 30°C Batch/Lot No: Y04655 Storage Condition: Store below 30°C Batch/Lot No: Y4655
Quantity: 2 tablets Expiry date: 10/2023 Quantity: 2 tablets Expiry date: 10/2023
Dispensing date 23.9.19 Dosing date Dispensing date 23.9.19 Dosing date

“FOR CLINICAL TRIAL PURPOSE ONLY” “FOR CLINICAL TRIAL PURPOSE ONLY”

Protocol No: S8 P . 2 Protocol No: S8 P . 2
P1-PKPD-Metabolomics . . P1-PKPD-Metabolomics . .
Generic Name: Metformin 1000mg Generic Name: Metformin 1000mg

Route of oral Manufactured Merck Sante Route of oral Manufactured Merck
Administration by: sas Administration by: Sante s.a.s
Storage Condition: Store below 30°C Batch/Lot No: Y04655 Storage Condition: Store below 30°C Batch/Lot No: Y4655
Quantity: 2 tablets Expiry date: 10/2023 Quantity: 2 tablets Expiry date: 10/2023
Dispensing date 23.9.19 Dosing date Dispensing date 23.9.19 Dosing date

“FOR CLINICAL TRIAL PURPOSE ONLY” “FOR CLINICAL TRIAL PURPOSE ONLY”

Protocol No: S 3 P: 3 Protocol No: S 3 P: 3
P1-PKPD-Metabolomics . . P1-PKPD-Metabolomics . .
Generic Name: Metformin 1000mg Generic Name: Metformin 1000mg

Route of oral Manufactured Merck Sante Route of oral Manufactured Merck
Administration by: sas Administration by: Sante s.a.s
Storage Condition: Store below 30°C Batch/Lot No: Y 04655 Storage Condition: Store below 30°C Batch/Lot No: Y4655
Quantity: 2 tablets Expiry date: 10/2023 Quantity: 2 tablets Expiry date: 10/2023
Dispensing date 23.9.19 Dosing date Dispensing date 23.9.19 Dosing date

“FOR CLINICAL TRIAL PURPOSE ONLY"” “FOR CLINICAL TRIAL PURPOSE ONLY"

Protocol No: S 5 P: 3 Protocol No: S 5 P: 3
P1-PKPD-Metabolomics . . P1-PKPD-Metabolomics . .
Generic Name: Metformin 1000mg Generic Name: Metformin 1000mg

Route of oral Manufactured Merck Sante Route of oral Manufactured Merck
Administration 8 sas Administration 5 Sante s.a.s
Storage Condition: Store below 30%C Batch/Lot No: Y04655 Storage Condition: Store below 30°C Batch/Lot No: Y4655
Quantity: 2 tablets Expiry date: 10/2023 Quantity: 2 tablets Expiry date: 10/2023
Dispensing date 23.9.19 Dosing date Dispensing date 23.9.19 Dosing date

“FOR CLINICAL TRIAL PURPOSE ONLY” “FOR CLINICAL TRIAL PURPOSE ONLY”

Protocol No: 59 P . 3 Protocol No: 59 P . 3
P1-PKPD-Metabolomics . . P1-PKPD-Metabolomics . .
Generic Name: Metformin 1000mg Genetic Name: Metformin 1000mg

Route of oral Manufactured Merck Sante Route of oral Manufactured Merck
Administration 4 sas Administration B Sante s.a.s
Storage Condition: Store below 30°C Batch/Lot No: Y 04655 Storage Condition: Store below 30°C Batch/Lot No: Y 04655
Quantity: 2 tablets Expiry date: 1072023 Quantity: 2 tablets Expiry date: 10/2023
Dispensing date 23.9.19 Dosing date Dispensing date 23.9.19 Dosing date




Figure S5. Subject investigational product dosing time

Protocol No: P1-PKPD-Metabolomics

Subject IP Dosing Time

Date: Period:

Dosing Procedure: [Print 3 pages for cohort 1]

1. Checked the identity tag
2. Checkedthe label.
3. Dose the subject with the IP with a glass of water.
4. Mouth checked after complete dosing.
5. Write the dosing time and sign.
Subject ID TO Actual Dosing Time Subject Signature SC signature
S1 8.00
S2 8.02
S3 8.04
$4 8.08
S5 8.08
S6 8.00
s7 8.02
S8 8.04
S9 8.08

Page 1 of 2



Figure S6. Subject blood sampling time

Subject Blood Sampling Time

Protocol No: P1

-PKPD-Metabolomics

T0.5 ™ |T1.5 T2 T25 | T3.0 | T3.5 T4 TS5 T6 T8 T10 T12 T24
$1 8.00 | 830 | 9.00 | 9.30 | 10.00 | 10.30 | 11.00 | 11.30 | 12.00 | 13.00 | 14.00 | 16.00 { 18.00 | 20.00 | 8.00
s2 802 | 832 | 9.02 | 932 | 10.02 | 10.32 | 11.02 | 11.32 | 12.02 | 13.02 | 14.02 | 16.02 | 18.02 | 20.02 | 8.02
83 804 | 834 | 904 | 934 | 10.04 | 10.34 | 11.04 | 11.34 | 1204 | 13.04 | 14.04 | 16.04 [ 18.04 | 20.04 | 8.04
S4 806 | 836 | 9.06 | 936 | 10.06 | 10.36 | 11.06 | 11.36 | 12.06 | 13.06 | 14.06 | 16.06 | 18.06 | 20.06 | 8.06
85 8.08 | 838 | 9.08 | 9.38 | 10.08 | 10.38 | 11.08 | 11.38 | 12.08 | 13.08 | 14.08 | 16.08 [ 18.08 | 20.08 | 8.08
S6 8.00 | 830 | 9.00 | 9.30 | 10.00 | 10.30 | 11.00 | 11.30 | 12.00 | 13.00 | 14.00 | 16.00 [ 18.00 | 20.00 | 8.00
s7 8.02 | 832 | 9.02 | 932 | 10.02 | 10.32 | 11.02 | 11.32 | 12.02 | 13.02 | 14.02 | 16.02 | 18.02 | 20.02 | 8.02
S8 8.04 | 834 | 9.04 | 934 | 10.04 | 10.34 | 11.04 | 11.34 | 12.04 | 13.04 | 14.04 | 16.04 [ 18.04 | 20.04 | 8.04
59 8.06 | 836 | 9.06 | 936 | 10.06 | 10.36 | 11.06 | 11.36 | 12.06 | 13.06 | 14.06 | 16.06 | 18.06 | 20.06 | 8.06
$10 8.00 | 830 | 9.00 | 930 | 10.00 | 10.30 | 11.00 | 11.30 | 12.00 | 13.00 | 14.00 | 16.00 [ 18.00 | 20.00 | 8.00
S11 802 | 832 | 9.02 | 932 | 1002 | 10.32 | 11.02 | 11.32 | 1202 | 13.02 | 14.02 | 16.02 | 18.02 | 20.02 | 8.02
8§12 8.04 | 834 | 9.04 | 934 | 10.04 | 10.34 | 11.04 | 11.34 | 12.04 | 13.04 | 14.04 | 16.04 [ 18.04 | 20.04 | 8.04
5§13 806 | 836 | 908 | 936 | 1006 | 10.36 | 1106 | 11.36 | 1206 | 13.06 | 14.06 | 16.06 | 18.06 | 20.06 | 8.06
514 808 | 838 | 9.08 | 935 | 10.08 | 10.38 | 11.08 | 11.38 | 12.08 | 13.08 | 14.08 | 16.08 [ 18.08 | 20.08 | 8.08
815 800 | 830 | 9.00 | 930 | 10.00 | 10.30 | 11.00 | 11.30 | 12.00 | 13.00 | 14.00 | 16.00 | 18.00 | 20.00 | 8.00
516 8.02 | 832 | 9.02 | 932 | 10.02 | 10.32 | 11.02 | 11.32 | 12.02 | 13.02 | 14.02 | 16.02 | 18.02 | 20.02 | 8.02
8§17 804 | 834 | 904 | 934 | 10.04 | 10.34 | 11.04 | 11.34 | 1204 | 13.04 | 14.04 | 16.04 | 18.04 | 20.04 | 8.04
S$18 8.06 | 836 | 9.06 | 9.36 | 10.06 | 10.36 | 11.06 | 11.36 | 12.06 | 13.06 | 14.06 | 16.06 | 18.06 | 20.06 | 8.06

Page 1 of 1




Figure S7. List of tables, listing and figures.
1. Clinical part

A. Table for subject demographic and clinical laboratory data

B. List of adverse events

C. Listing of vital sign monitoring

2. Pharmacokinetics
Method validation

.

Listing of accuracy, precision, calibration curve, stability and others.

Subject sample analysis and in-study validation

A. Andrographis paniculata 1000mg and 2000mg for three bioactive compounds;

andrographolide, neoandrographolide and deoxyandrographolide

1.

iii.

Table: Plasma concentration time-point

Figures: Plasma concentration time-point/ AUC

Table: Maximum plasma concentration, time to reach the maximum
plasma concentration, volume of distribution, clearance and half-life.

B. Metformin 1000mg

ii.

1ii.

Table: Plasma concentration time-point

Figures: Plasma concentration time-point/ AUC

Table: Maximum plasma concentration, time to reach the maximum
plasma concentration, volume of distribution, clearance and half-life.

3. Untargeted metabolomics for plasma and urine samples

A. Metformin 1000mg, Andrographis paniculata 1000mg and 2000mg

1.

ii.

1ii.

Figure: principal component analysis and/or partial least square
discriminant analysis for metabolites in pre-dose versus peak plasma
post-dose.

Listing: Predicted perturbed human metabolic pathways between
time-point pre-dose and peak plasma post dose.

Figure: Identification of the significant pathway from Kyoto
Encyclopedia of Gene and Genome



Figure S8. Workflow for Metabolomic Data Processing and

Statistical Analysis.

1. Convert the chromatograms from .d file to mzXML file using GNPS software.

2. Perform the MS Spectral Processing module using batch data of subject
samples and pool quality control samples in MetaboAnalyst software to obtain
list of metabolites according to subject samples.

3. Perform normalization statistical analysis for the batch data in MetaboAnalyst
software.

4. Continue the batch correction when the samples were run in different days or
instrument interruption using Eigen MS or COMBAT analysis.

5. Run multivariate analyses using the principal component analysis (PCA) and
partial least square discriminant analysis (PLSDA) with cross validation using
MetaboAnalyst software or SIMCA software.

6. Using the MS Peaks to pathway module in the MetaboAnalyst software. The
module included t-test to identify significant features, follow by pooling peaks
and to match the significant features with Kyoto Encyclopedia of Gene and
Genome (KEGGQG) to predict the dysregulated human metabolic pathways using
mummichog algorithm.

7. Above step 1 to 7 workflow will be repeated for Andrographis paniculata 1000mg,
Andrographis paniculata 2000mg and Metformin 1000mg.



