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Taipa, , MO

Dear Mr. Eddy Leong,

We are enclosing a copy of the establishment inspection report (EIR) for the inspection that the U.S. Food and Drug
Administration (FDA) conducted at your premises on the referenced locale and date(s). When the Agency concludes
that an inspection is “closed” under 21 CFR 20.64(d)(3), it will release a copy of the EIR to the inspected
establishment. This procedure is applicable to EIRs for inspections completed on or after April 1, 1997.

The Agency continually works to make its regulatory process and activities more transparent to the regulated
industry. Releasing this EIR to you is part of this effort. The copy being provided to you comprises the narrative
portion of the report; it may reflect redactions made by the Agency in accordance with the Freedom of Information

Act (FOIA) and 21 CFR Part 20. This, however, does not preclude you from requesting additional information under
FOIA.

If there is any question about the released information, feel free to contact me at 24(0-402-6594.

For more information on the U.S. FDA, please visit our website at www.fda.gov.
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SUMMARY

This was a pre-announced routine GMP and Pre-Approval inspection of an  Active
Pharmaceutical [ngredients {APl) manufacturer called Hovione Pharma Science located in
Macau. This inspection was conducted by request from ORA/Division of Medical Products and
Tobaceo [nspections (DMPTD, Tvip No: 2016-227D, and FACTS assignment 1D# 11620460,
This inspection was conducted in accordance to Compliance Program CP 7356.002F - Active
Pharmaceutical [ngredient (AP Process Inspection (PACH 56(02F), CP7371.001  Animal
Drug Manulacturing Inspections (PACH 71001B) and CP 7346832  Pre-Approval Inspections
(PACH 52832). ICH QT7A was also used as a guide. "This was a comprehensive inspection
covering Quality. Materials, Production, and Laboratary. Limited coverage of Facilities &
Equipment and Labeling & Packaging systems were pertformed. The firm's profite class CSN
(Nan-Sterile Chemical Synthesis) was covered during this inspection

The previous ingpection was conducted in Januwsry 2013 and was classified as NAL No Furm




FDA-483 was issued.

The current inspection revealed the firm continues to manufacture Human and Vetecinary ‘APl
products for domestic market (China) as well as international markets (including Europe and
United States). Currently, the firm manufactures four API products for US market (Doxyeycline
Hyclate & micronized f Doxyeytine Monohydrate (& micronized form), Ivermectin, and
4. This comprehensive GMP inspection covered Quality, Materials,
Production, Laboratory, Facilities & Equipment, and Packaging & Labeling as well as the pre-
approval for Doxyeyline Monohydrate (micronized),

There were ho major objectionabie conditions observed at the firm during this inspection and no
FDA-483 was issued at the closeout meeting, No samples were collected and na refusals were
received during the inspection.

ADMINISTRATIVE DATA

Inspected firm: Hovione PharmaSeience Limited

L.ocation: Estrada Coronel Nicolau de Mesquita
Taipa,
Macau SAR

Phone: (8532) 882-7544

FAX: (8532) 882-7714

Mailing address: Estrada Coronel Nicolau de Mesquita
Taipa,
Macau SAR

Dates of inspection:  05/[6 2072016

Days in the facitity: 3

Participants: Stacie A. Woods, Investigator
Truong {Andy) Mguyen, [nvestigator

Official credentials were presented to Mr. Eddy Leong, General Manager, at the start of the
inspection on Monday May 9, 2016. Mr. Eddy Leong stated that he was the most responsible
person at the firm,

There were no other government agencics present at the firm during this inspection. Mr. José
Lisboa, Corporate QA Director, who represents the carporate office located in Portugal was
present during our inspection.

All sections in this EIR (Establishment Inspection Report) were written by [nvestigator Truong
Xuan Nguyen (TXN} and Stacic A. Woods (SAW),




HISTORY (5AW)

Hovione Macau (HM) site was inspected initially by FDA in 1987, [t has since been inspected
on six other occasions (1991, 1996, 2004, 2004, 2009, and 2013). All inspections have been
satisfactery and the firm has been found an acceptable supplier of the APls.

The firm 15 also inspected coutinely by the Local Health Authority and EU Health Authority.

Hovione, a privately heid company was founded in Portugal in 1959 and has several offices
aroued the world including five manufacturing facifities. The five manufacturing facilities are
located in New Jersey, lreland, Portugal, China, and Macau. Office locations include:
Switzerland, Hong Kong, and India, Hovione cegistered the Macau site in £984 and began
operations in [986. Hovione headquarters’ addresy is: Hovione FarmaScience SA, Sete Casas,
Loures, Portugal, 2674-306 (FEI3002807208).

Hovione is an intemational group dedicated to the development and manutacture of AP[s for the
phatmaceutical industry.,  Their customers include biotechs, specialty, medium, large, and
generic pharma, Hovione Macau location produces buoth generic and custom synthesis products.

Hovione Macau is located in a residential area and about 8 miles from the local Macau Airport.
The Macay plant was buile in 1986 and a major expansion was finished in 200, The plant
accupies o land area of approximately 11,000 m*. The facility includes administration offices,
QC laboratories, production buildings, warchouse facilities, and utility areas, covering a total
area of approximately 6,000 m*.

Hovione Macau site has approximately 162 employees and produces DMF and VMF products as
expluingd below,

Product Yenrs DMF or VMF Indicated For
Name Produsced Numbers
by Firm
Doxyeycline 29 DMTF 13714 An antibiatic used to treat bacterial
Hyclate . infections including those that cause
. acne, reats certain skin condition tike
! rosaLea.
Doxyaysline 26 DMF 13710 An antibiotic used to treat hacterial
Monchydeate infections. [t works by siowmng the
growil of bacteria,
Daxysycline 8 DMF 21638 t An antibiotic used to treat bacterial
Monchydrte | infoctions. [t works by slowing the
{Micronized) { growth of bacteria,
Ivermestin 9 DMF 21395, sold to | A beoud-specirum antiparisitic. Used in
: humans in the treatment for example of
: onchocercingis.
i




7 VMFF held by | Veterinary, treatment for cquine
the suyer. - protozeat myeloencephalitis

HM sales volume in fiscal year 2015 was 142 tons of all product combined. Sales to North
America represented about 20% (US and Canada) and Europe 55% and the rest to Australia/New
Zealand/Asia countries/Middle East/Africa.

The firm is registered with FDA. The firm is in operation 24 hours a day, seven days a week for
praduction and QC. Production slows down durirg August and Chinese New Year. Plant
maintenance shutdown i performed for 3 to 4 weeks in August.

A list of U.S. consignees is provided in Exhibit SAW - 1

All FDA correspondence and copy of the FMD 145 of this report should be addressed to:

Hovione PharmaScience Limited

Attn: Mr. Eddy Leong, General Manager
Estrada Coronel Nicolau de Mesquita
Taipa, Macau SAR

INTERSTATE COMMERCE / JURISDICTION (SAW)

The Hovione Mucau plant produces APls that are exported and marketed in the USA. Exhibit
SAW-2 is a complete list of tots and quantities shipped to the USA for use in connestion with
USA filed ANDA applications. Consequently, these actives produced by the Macau plant and
exported to the USA are considered drugs by definition i the FD&C Act.

The following chart shows what the total quantity of each group of product produced at the firm
and the quantity shipped to the US market The bolded Material numbers are the products
shipped to US,

Product Material Code Total Quantity Totaf Quantity
produced (kg) Shipped to US
{kg)

Boxyeycline Hyciate U5MASTU 89.307 26 13326.13
Micronized OSHEAS IV
Milled DSMAS IV
Doxycycline 05MAGIU 43,775.50 732233
Monghydrate 05M AG4M
Microstized ASMAGIY
Miilled ' ;
“{vermectn T DSKB21 §095 1 LY




2,710.22

281014 280998

: is ant API for an animal drug. Doxycycline Hyclate, Doxycycline
Monotydrate, and Ivermectin are APIs for human drugs.

INDIVIBUAL RESPONSIBILITY AND PERSONS INTERVIEWED (SAW)

The following individuals were present during our inspection and provided information for this
report. An HM Organizational Chart is provided in Exhibit SAW-3.

Mr._Eddy feong - At the Onset of the inspection, we displayed our official credentials o Mr.
Eddy Leong, General Manager. Mr. Eddy Leong is the site General Manager and the most
responsible for company operations in Macay. He was present tor the opening of inspection and
for the closeout meeting and was onsite during our inspection dates, He has been employed at
Hovione since 1997, He reports 1o the VP of Manufacturing. His job cesponsibilities include:
#  Assessment and maintenance of suitable infrastructure, equipment, staff and work
environment for the manufacturer of company products.
Company development in training and maintenance of records.
* Promotes awareness of customer requirerments and statutory, regulatory and legal
requests.
« Business performance evaluation,
+ Periodic reviews of the Quality Management System and the Environmental Management
System.

My, Jose Libosa - Direetor QA Manetacturing, My, Libosa sits at the Head Quarters location in
Portugal. FHe was present cach day of our inspection. He has been employed at Flovione since
1983, He reports ta the VP of Munafacturing. His job responsibilitics include:

+ Oversight of ali QA organization sites under his responsibility to assure that all
applivable procedures, established objectives and approved financial budgews are
tollowed and achieved.

*+ Implementation of plang and rules established by Corporate Management.

¢ To establish with other Corporate Quality/Compliance Directors and VP Manufacturing
mitestones and key performance indicators 1o allow analysis and evatuation of results for
a continuous improvement of the Quality System.




¥s. Rajubow Chung  Head of QA. She was our primary contact person during our spection.
She was present each day during our inspection. She has been employed since 2002 and reports
ta the Director of QA Manufacturing. Her job responsibilities include:
¢ Assuring that ¢cGMP compliance and SO 900! are implemented and maintained in
manufacturing activities at Hovione Macau (HM),
* Menaging the Quality Assurance Department’s performance and contributing to its
continuous improvement (QA KPI's),
* Promoting the importance of high quality levels and the importance of a continuous
improvement culture in all core company activities.
¢ Align and hamonize the quality systera procedures within HM and amoeg all sites.
+ Coordinate and coach QA and other operational area members.

Mr. Nelgon Lio  Head of QC. He has been employed at Hovione since 2006, and reports to Mr.,
Eddy Leong. His daily job responsibilities include:
¢ Guarantec of fulfilment of all ¢<GMP requirements of the arca as well as the Safety,
Environmental and Health Regulations.
* Coordinates and assures objectives and harmonization is met in the QC laboratory.
Supervises the QU Laboratory.
Ensures the QU staft is trained,
Ensures the inter- and intra- flow of information.
Assures that the cotrect analytical support is given in time to internal and extemal
customers by pianning the work to be carried out it agreement with order pracessing.
& Assures the qualification, calibration, preventive and corrective maintenance and goad
functioning of the analytical equipment.

M. Johnny Cheong - Production Director. He has been employed at Hovione since 2006. He
reports to Mr. Eddy Leong. His job responsibilities include:

* Accomplish the sales strategics and planning defined by the company by fulfitment of
customers’ orders according with agreed schedule, minimizing the respective costs via
impraved process yields and an efficient management of the operations.

* Study and implement new production lines projected to be run at Hovione.

Mr. Bowie Soe  Head of Production. He was been employed by Hovione since 1996, He
reports to the Production Director, His job responsibilities include:
* Manage the Preduction Deparument to achieve objectives.
* CEnsure the execution of the Production Plan and the annual plan of Production
department.
* Supervise the working conditions of the installations and equipment,

Mr. Dacicl Mok Head of Industial Engineering. He has been employed since 2000, He
reports to Mr. Eddy Leong, His job responsibilities inelude:
+ To provide the necessary support to maintain the functionatity of ali produetion and
utilities equipment,
« To work towards the glabal technical direction established by H) Engincering.
+ To provide a retiuble netwoek in engincering related works including installation and
maintenance work for HM users.
» To maintain the effectivencss of utilities equipment.




FIRM'S TRAINING PROGRAM (SAW)

I reviewed the Corporate Operating procedure, entitled Training, HQ.CCO.COP007.5.EP.
effective [6 Feb 2016. They use TrainStrenrm software to manage training courses and to
document employee attendance,

Routing training is provided annually based on a wiitten plan. Each department is responsible
for develaping a training plan for their department employees and to ensure that the employces
under their area of responsibility is prepared, trained and qualified to perform job duties. GMP
and safety training iv given apnually. Training consists of an evaluation o assess the
effectiveness such as a pager test, e-test, or practical demonstration. QA (Mrs. Chung) is
responsibie for reviewing the training plan and assuring employees continued to eaceive adequate
training. Some of the training is provided by Hovione's corporate through video conferencing.

Training records were satisfactory and no deficiencies were noted.

DRUG MASTER FILE (DMF 23638) FOR DOXYCYCLINE MONOHYDRATE
MICRONIZED (TXN)

The original Drug Master File #23638 was submitted to the FDA on March 2010, Since 2010,
there have been several amendments submitted o the FDA related to Manufacture, Contvol of
Drug Substance, and Reference Standards, 1 reviewed the current and most updated Deug Master
File 23638 refated to Doxycycline Monohydrate, dated June 2012, Version 000, According to
the firm’s manngement, they have submitted ali of the amendments o the FDA including the

most recent Annual Report on March 23, 2¢16.
I reviewed the following items related to the Drug Master File (DMF 23638 %

e  (eneral Information (Nomenclature, Structire, and General Properties)

= Manufacture (Description of Manufacturing Process Controls, Control of Materials,
Contrals of Critical Steps and Itermadiates, Process Validation & Evaluation)

s Characterization (Elucidation of Structure and Other Characteristies, Impurities)

= Control of Drug Substance {Specifications, Analytical Procedures for Triethylamine,
Residual Soivents, Panticle Size, Bulk & Tapped Density, Light Abserbing Impurities.
Validation of Analytical Procedures, Batch Analysis, and lustification of Specitteation)

» Reference Standaed and Materials (Drug Substance & Materiais)

» Container Closure System (Primary Container: Polyethylene Bags; Secondary Container:
Aluminum Laminated Bags; Export Container: Plastic Drum; Export Label).

» Stability (Stability Sumumary and Conctusions, Stability Protocol and Commitment,
Stability Data)




According to Mrs. Chung, Head of Quality Assurance. there have been no changes to the
manufacturing process, testing, and specitication refated to DMF 23638 beside those that have
already been reported to the FDA.

PRE-APPROVAL FOR DOXYCYCLINE MONOHYDRATE MICRONIZED (DMF

23638 &m) (TXN)
Boxyeyeline  Mononydrate micronized (DMF 23638 is referenced in N e
Doxycycline Monohydrate micronized (Hovione's Internai Product Code: 03MAGAND 15

manufactured from Doxycyciine Monohydrate, DMF 13710 (Hovione's Internal Product Code:
O5SMAG4U)Y drug substance. The firm has been making Doxycycline Morohydrate API (DMF
13710y for over 26 years and Doxycycline Monohydrate micronized form (DMF 23633),
product code: 0IMAG64M for about 8 years.

The manufacturing process used by Hovione to micronize Doxyeycline Monohydrate (OMF
23638) consists only on a physical process t reduce the particle size through a fluid energy Jet
Mill (micronizer), which does not involve chemical transformations of drug substancea, neither
the additiun of solvents nor other raw materials. The chemical synthesis and manufacturing
process for Doxyeyeline Monobydrate is futly described in the Drug Master File Type H, No.
{3710, submitted to Food and Drug Administration by Hovione (DMF bolder  Hovione
FanmaCiencia SA).

OBJECTIVES FOR PRE-APPROVAL (TXN)

L. Is the firm ready for commercial manufacturing of this product? Yes. The firm has been

producing Doxyeycline Monohydrate for the past 26 yeass and Doxyeycline

Monohydrate micronized form for the past 8 years. Please refer to the rest of the EIR for

more information,

Is the firm confirming to application? Yes, the frm is producing the Doxycyeline

Monohydrate micronized according o DMF 23638,

3. Did data integrity andit yield accuptable findings? Yes, the review of test records and
production batch records yield acceptable (indings.

.

MANUFACTURING/DESIGN OPERATIONS {SAW & TXN)

QUALITY SYSTEM (SAW)

i



Annual Product Review

The APR SOP requires the review to be done ansually. The reporting period covers production
from  Aprl tw  March. [ reviewed gprocedure entitied Product Quality Review,
HQ.CCO.COP006,2.EN, and effective date 23 Oct 204,

[ reviewed the APR for Doxycycline Hydrate, Doxycycline Monohydrate, and Doxycycline
Monvhydrate {micronized) for the period April 1, 2014 to March 31, 2015 (FY2014). The
anpual produet revicw includes the following iytermediates and final products. The review
included deviations, 008, complaints, MA line (doxycycline} processes validation status,
equipment qualification status, stabifity and stability deviations, change coatrols, and CAPAs,

Name Internal Number of | Rejected | Reprocessed | Quantity
Code Batches (heg)
| Doxycycline p- 04MAG2 176 : 9 i49t40
' Toluenesuiphonate O5SMAG- 15 0 10539
. {tintermediate) (repacking)
. Doxycyclme Hyclate OSMASIU 106 3 2 91248
i Doxycycline Hyclate GSMASTY (K] 0 ¢ 5306
{Milled)
Boxyeycline Hyclate 0AMASTM 4 Y ¢ 194
(Micronized)
Doxycyeline Monohydrate O5MAGIU §9 2 ) ${116
Doxyeyatine Munohydrate DIMAGEV 25 a 0 5865
{Milled) i
Doxycychiac Monohydrate  © 03MASIM 19 0 1 4408
{(Micranized)

I reviewed the APR for Doxycyciine Hydrate, Doxycyeline Monohydrate, and Doxycycline
Monohydrate (micronized) for the period April |, 2013 o March 31, 2014 (FY2013). The
review included deviations, QOS, review of manufacturing process changes, seability, process
validation status, CAPAs, equipment quaiification, production performance.

Name Isternal Number of | Recjected | Reprocessed | Quantity
Code Batches {kg)
Doxycyciine p- OSMAGI- 72 ] 0 190,076
Toluenesulphonare {repacking)
! (intermediate)
Doxycycline Hyclate 03MAS LU 136 1 0 120,620
Doxycycline Hyclate USMASLY 12 i u 1961
(Mibled)
Doxycycline Hychate OSMAS IM [+) [ 0 D
(Micronized)
Doxycycline A5MAGATS 53 0 ) 35729
i Monchydrate

(el

NERAT R



Boxyaycline O5MABAV i5 u 0 L 3486
Monohydrate (Mitled)

Monohydeate
{Micronized)

i
Doxycycline GSMAGIM 12 2 2 i 3005

For FY2013 and FY2014 there were no returns or recalls, and one complaint received in FY2014
which was reviewed.

No deficiencies wers nated,

Out of Specifications

Procedure entitled 00§ Investigation, HQ.CCO.COP0IS.4EP, effective 18 May 2015 was
reviewed. This procedure applics to any OOS abtained during testing of w materials,
packaging materials, recovered products, intermediate, finished products, stability samples, and
OOT resuits.

[ reviewed the following OOS from the period FY2013 to FY2015.

I Batch Deseription FY
Number

;o 28206 G5MAGIM; HMODO6 QOS5 an Particle size result F¥2013
I T 03 MAGINE, EMU0043 O0S on Pasticle size restit FY2013
;36099 O5MAS (U; HMOGE04 | OO residugl solvents by GC acetone reqult § FY2014
{ 18993 FSMAS LU HMOBR4R Description test GOS8 FY2014
§ 13184 MG, HMO0278 QOS pH, solubility and chioride test FY2014
: 05MASIL; M0278.02 |

[ w391 0SMAGH; FIMOOOST Description test 308 FY2015

There has been no O08s for Doxycysline Monohydrate Micronized since Nov 2013, They
have implemsated an in-process sampling after the micronization step. If it passes the size
specification then the process will continue to blending and packing. {f the sample fails
specification the micronization process will be repeated. The last CGOS/deviation report number
was 30147, dated 21 Nov 2013, due to Particle size failing. The particle size was {6um and the
specification is NMT [5um,

Deviatipns

[ reviewed procedure entitled Deviation Records, HQ.CCO.COPOI.10.EP, and effective 01 Oct
2013, This procedure applies to quality and health, safety, envirorment (HSE) systems,
procedures or instructions, manufacturing processes, test methods, protocols, OOS resaits, R&D
projects, etc,. for unexpeeted reasons or unforeseen circumstances are aot performed ar followed
are called Deviation, Deviations are classified in terms of criticality (eritical and aon-critical),
type and root-cause.

[ reviewed the following deviations:

i
:
E
;
E:



11 Batch Number Description FY
46559 D4 AGD, HIMDTYS5S Atypical HPLC yesults observed EY2015
36560 D4IMAGZ, HMO3454 Atypical HPLC resufts observed for In process Y2015

CMASZ HMO3455 and in pmcesssamplcs
37423 G5MAS 1L HMGO0B2S Filtration (critical) FYZ20LS
36777 A5MAS 1L, HO08LS Alypical particle size didbribution FY2014
0SMAS I, FIMO0815.02
35179 U5MAGAU; HMD0247 Atypical particle size cesults abserved FY20l4
aShLAGS U HMO0247.02
35495 05SMAGIL; HMOU284 Started without approval of process vatidation | FY 2014
pratocol
40429 OSMASIL; HMO087 1 RY5004/R V402 usad as washing tanks (qualified) | FY20{5
O5MAST; HMOO0R72
0SMAS LU tIMOORTS
05NMAS1U HMOORTS
Q5MAS LU, HMOOBTS
O5MAS LU HMODETG
42926 O5MAS 1L HMOO9G 1 Quantity of HC} weight verification not recorded ;| FY2015
47518 05MAS IU; EVON952 [nearmect quantity of Ethanal charged FY20ls
43543 NsSMABIU; HM0D0323.02 One grity dmm of wet product not loaded foe FY2013
drying
46666 05SMAA4LL HMOD 1S - HMO00343 Second vertfication is missing in critical steps FY20L5
(exciuding 187-292, 298)

No deficicncies were noted,

Change Contral

i reviewed Change Contral procedure HQ.CCO.CQPO27.7.EN, effective 22 Dec 2014, The
purpose of this procedure is to allow for assessment of the change, understanding, and
documented and managed by the relevant areas to ensure chamges are not implemented before
approval. This procedure applies to any changes that may have an impact on heaith, quality,
business, safety. Environment and Encrgy (HSEE), regulatory compliance, and R&D projects.
Changes are classified under Majoc or Minor. The change control process has 4 preliminary
process which is a pre-gssessment of the change followed by six phases to include: |)
Description o the cerrent system (with justification of proposed change), 2) Impact assessment
of the change, 3) [mplementation plan proposai, 4) Approval of the change preposal, 3)
Evaluation after implementation, and 6) closure,

I reviewed the foilowing change controls:

~ Chaage Control
iy

Deseription ‘

Dte




TIL New Specification for DaxyeyclineHyclate T July 2015
7008 Update current Doxycyclitte Elyclate specifications & May 2015
7087 New Specification for Doxyeyceline Monohydrate 26 May 2015
924 Alternate squipment for Manufacuring DShIAGIL 10 March 2015
6512 Rhodium reduction implementution 14 July 2014

No deficiencies were noted.

Reprocessfrewurk/returns

I reviewed the Procedure entitled Reprocessing, reworking, and sotumed products,
HE.CCO.COPO28.2.EN, effective 31 Oct 2015. This procedure defines the reprocessing,
recovery and reworking and how it can and eannot be appiied to manufactured products. Retums
gpply to ali preducts supplied by Hovione with the exception of medicinal produets already
distributed to pharmacies, hospitals, and wholesalers. Returned products can be initiated by
Hovione, clients, or agents to whom the product was distributed.

Rejection of intermediates and API's that fail to meet established specifications should be
identified and segregated. These products may be submitted for reprocessing, reworking,
reeovery, or dispesal depending on che process and on the regulatory filing,

According to the procedure reprocessing can occur when an intermediate or APl does not
conform to standards or specifieations. Reprocessing is only permitted if it is done by repeating
the same process used in manufacturing or other appropriate chemisal or physical manipulations
that are already part of the established manufacturing process to improve the quality to meet
specification.

Reeovery of Solventy

Recovered solvents from the mother fiquor or filtrates of reactants, intermediates, or the APT ams
acceptable as loag as the recovered material meets specifications and follows procedures.
Sumpling of the distilled recovered soivent is performed every 24 hours by GC (IPC testing).

Rework
The firm does not perform reworking,

CAPAs

{ reviewed procedure entitied CAPA System, HQ.CO.SOPO30.4.EN, and effective date of 27
June 2014. They utilize a software application developed in house to track and wanage afl
CAPA’s. The processes that are handled in the CAPA system include: auditing, deviations,
complaints, incidents, sction plans, and HSE progmm specific cvents.  The structurod
hierarchically is threw levels; activity, event, and CAPA.

I reviewed the foliowing CAPAs:

s CAPA 1D: 36199, dated 31 Oct 2014, and ciosed on {§ Mar 2015, retated to deviatian
repors [D: 36099

4
b



« CAPA ID: 39112, dated 19 Mar 2015, and closed on 08 Apr 20135, related to deviation
report §: 38993

s CAPA [D: 39786, dated 15 Apr 2015, and closed on 30 fur 20135, related to deviation
report [D: 38993

* CAPA I1D: 39788, duted [5 Apr 2015, and closed on 02 Nov 2015, related to deviation
report [D: 38993

o CAPA 10: 40006, dated 29 Apr 2015, and closed on 09 Sept 2015, related to deviation
report [D: 38993

» CAPA [D: 40007, dated 29 Apr 2015, and closed an 02 Nev 2015, related to deviation
report [D: 38993

s CAPA ID: 40008, dated 29 Apr 2015, and closed on 08 May 2016, related to deviation
ceport {1: 38993

= CAPA ID: 40014, dated 29 Apr 2015, and closed on 02 Nov 2015, refated to devietion
report (D: 38993

Stubithy Progran

} reviewed procedure entitled Stability, HQ.CCO.COP024.7.EN, effective 31 March 2016, This
procedure agplies to APU's, intermediate drug product and drug preduct under development or in
commercial phase. It may also apply to aw materals if’ required. The Hovicne stability
program s managed via LIMS system. The stability program is to provide evidence on how the
guality of the drug substance, intermediate drug product and drug produet varies with time under
the influence of a variety of environment factars such as temperature, humidity, and light, and to
establish a retest period or shelf.life of finished products and to tecommend storage conditions.

The firm provided a list of products shipped 10 the US with respective retest periods.

Material Code Material Name Retest Period (months}
95MASIU Doxycycline Fyclaze 36
05SMABIU Doxycycline Manohydeate | 13
DSMAGIM Doxycycline Mochydrate (Micronized) 24
OSKE2E [vermectin 24
: : 5 60

& Ivermectin, Doxycycline Mcnahydrate (mlcmmzed) Doxycyc[mc
Monohydrate, dl‘ld Daoxycyeline Hyctate,

The retest period is being continuounsly evaluated by the edditional data from the ongoing
stability program.
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PRODUCTION SYSTEM (TXN) ‘
Hovione (Macau’s Site) manufactures both human and veterinary APl products for domestic
market (China) as well as intemational markets (Asia, Europe, Aftica, Australia, South America,
& United States). Currently, the firm manufactures the following API products for US market:

Doxyeycline Hyclate

Doxyeycline Hyclate micronized form
Doxyeyline Monohydrate

Dox ycyline Monohydrate micronized fortn
Ivermectin

* &

* ¥ & w

Tae site manufacturing operations continue 24/7 with four teams rotating through thrae shifts:

Shift 1 8am Spm
Shift 2 3pm  12am
Shift 3 L1:30pm  &:30am

The production for Doxycycline Hyclate & micronized form, Doxyeyline Monohydrate &
micronized form, and lvermectin are taken place in building 2A. The production fo
#is taken place in beilding 2.

Process Validation fur Doxveycline I reviewed the protocol and
report refated to process validation of micronized Doxycycline Monohydrate (Hovione’s Intemal
Product Code: 0SMAG64M). The firm performed process validation using three batches
HMOC01S - HMO0016. 1 reviewed the following documents refated to process validation of
micronized Doxycyeline Monohydrate.

» Validation Protocol. Document: PV/08-017, Revision 0, Effective Date: December 23,
2008, .

* Validation Report, Document: HM.QSR.PV109.0.EN, Approved Date: March 3, 2011,

Hatch Number ! QC Number
OSMASIM.EMODOT4 AA21772: CR-21773
05SMAGIM_HMO00L S | AA-34123; CR-34124
0SMAG4M HMOOBIE AA-45493; CR-45494

The process validation data for micronized Doxycyeline Maonohydrate using the above three
batches appeared adequate. No deficiencies were noted.

Commereiul Bafches: | reviewed the fotlowing commercial batches related to Doxyeyeline
Monohydrate micronized and Doxycycline Hyclate.

. _Product Name & Code | Batch Number = Manofactwring Date | % Yield |
| Doxyeycline Monohydrate HMO00 4 December 27, 20658 95.7% ;
Micronized, 0SMAGSM
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i Doxyeyeiine Monohydrate HMDD15 November 13, 2009 95.8%
Micronized, 03MAGAM
Doxyeycline Monohydeare HMODG 16 Septemizer 10, 2010 97 3%
Micronized. 65MAG4M
Doxycycline Monahydrate HM00037 August 6, 2053 96.9%
Micronized, (SMAG4M
Doxycycline Monohydrata HMO0OT7 December 5, 2015 98.9%
Micronized, 05M ASIM

The production records tor the above batches appeared adequate and complete. No deficiencies
were noted,

Line Cleargnce: The firm performs line clearance activities afler and before the packaging
process of each batch, Production empioyees used a check list 1o ensure that they have removed
all of the tools and packaging materials reiated to the previous batch before starting a new batch.
The production employees listed all of the tools and packaging components they brought inside
the packaging room and the production supervisor will verified and sipned off on the check list
“Packaging Rooms  Fixed Objects & Auxillary Utensils Control”, Duc: HM.QSD.RFE141,
Revision {, Approved Date: Feh 27, 2014, [ reviewed several line cicarance activities and
production batch records for Doxyeychine Monochydrite Micronized and did not note any
deficiencies.

Cleaning Procedure for Packaging Rpom: According to the firm’s production manager, the
firm cleans the room immediately after the packaging process of a batch 8 done. [ reviewed a
procedure titled “Cleaning Procedures for Packaging Rooms™, Doc: HM.PR.IOB304, Revision
10, Effective Date: May 5, 2016, I also reviewed the ¢legning records and documentation of
several commercial bawches of Doxyeycline Monohydeate Micronized and did not note any
deficiencies.

Cleaning Verification (Cleaning and Changing to New Produciy; The fim uses dedicated line
to manufacture Doxycychine Hyclate, Doxycycline Monohydrate (including the micronized
grades), and [vemectin, The manufacturing process of Doxycycline Myciate, Doxyeycline
Monohydrate, and [vermectin are takcn plm.c in butldmg 2 (using dedicated cquipment). The
manufactaring process for 255 g % ovcurted in building 2A (using shared
equipment).

The firm does not have a cleaning validation study done on shared manufacturing equipment.
[nstead, they performed “cleaning verification” each time they switch over w a mew API produet
The firm has general and specific cleaning procedures for each type of manufacturing equipment
(such as reactors, dryers, centrifuge, blenders, milling, sieving, transfer pipes, etc.), | reviewed
the following cleaning procadures and cleaning verification data refated to the switch-over of
APl product Roxythromycin (not distribute o U.S) to !

»  Centrifuge, tD: 28FCOL{, “Cleaning Procedurs and Cleaning Verification Procedure for
Change of Line trom Roxithromycin”, Document: HM.CLN.PLO0843, Approved Date:
January 27, 2014,
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»  Dryer, ID: 298020 (Bid001), “Cleaning Procedure and Cleaning Verification Procedure
for Change of Line fram Roxithromycin™, Document: HM.CLN.PLO1102, Approved
Date: July 23, 2015.

+ Equipment Cleaning Evaluation of Carry OverMaximum Allowable Carry Over and

Individual Maximuem Allowable Carry Over for Manufacturing Campaigns from
Roxythromycin  to Document: HM.QSDRF 1040,

Revision 2, Approved Date: September 30, 2014, '

During this cleaning verification and evaluation process, the firm looked at equipment shared by
the two products, cleaning level required for sach type of equipment, cleaning solvent,
calculation of the Maximum Allowable Carry Over for praduct and solvents, and compared tie
analytical results with the MACO values for the product and solvents. The entire records
package is reviewed and released by QA before the release of the first batch after swi tching over
to amew product. The finn’s cleaning procedures and cleaning verification process is adequate.
No deficiencies were noted,

Maonitoring of Pressure Defevential in the Puckuging Areq: The firm maintained prossure
differential in the packaging areas (inner core ~ 35-50 paseal, adjacent room ~25 pascal, and the
airlock area ~12.5 pascal). The firm also trend fan speed, temperature, and relative humidity of
the room(s) uscd during the packaging process. [ reviewed th ding data during the
packaging process of the following batches S .

Equipmenr Qualification of Micronizer (Equipment Cade: MZ20D): The frm performed

performance qualification of the micronization process using three batches of Doxyeyeline
Monokydrate,

Starting Micronized Product, Particle Size Result
Product/Batch No. BatchNo. . D (v,8.9)= NMT10um
OSMAGEL HMODT 6 DEMAGSM HMO00S5 1 Alithree batches meet paricle size
OSMAGHUEIMDA0 Y GSMAGINM HMB006 ! 3peci fication
NSMAGALEHMO0D20 OSMAGIMHMONDT |

Feeviewed the following documents related (o the qualification process of the micronizer,

* Global Qualification Protocol of New Micronizer {(MZ201), Document: EQ/(G8-004,
Revision 000, Effective Date: January 39, 2008.

+ Design Qualification and Installation Report for Micronizer MZ201, Document;
HM.QSR.EQU84.1.EN, Approval Date: March 4, 2010.

* Operational Qualification Protocol of Micronizer (MZ201), Document: EQ/08-006,
Revision 0, Effective Date: February 21, 2008,

¢ Operationsl Qualification Report of Micronizer (MZ201), Document: EQ/08-010,
Revision 0, Effective Date: May 23, 2008,

+ Performance Qualification Prowcol for Micronizer (MZ2201), Document: EQ/08-007,
Revision [, Effective Date: March 28, 2008,




+ Performance  Qualification Report  tfor 05MA64M  (Doxycydline  Monohydrate
Micronized), Document; EQ/08-010, Ravision 0, Effective Date: May 28, 2008.

The quatification process for Micronizer (Equipment [D: MZ201) used to produce Doxycycline
Monohydrate micronized form appeared to be adeqnate. No deficiencies were noted.

reventive Mai o and Caltbration of the micronizer, Equipe D: ¥ ' | reviewed
the preventive maintenance iog and calibration of twemperature and pressure gauges of
micronizer, equipment {D: MZ201. This equipment is used in the micronization process to
convert Doxyeycline Monohydrate (normal form) to Doxyeyeline Monohydmate micronized form
{(smaller particle size).

Micronizer, ID: MZ201

Pressure Gauge, (D: PG19840 Calibrated Annually
Last calibration was done o5

November 13, 2019

Pressure Gauge, [D: PG12050 Caiibrated Annually
Last calibeation was done on

November 16, 2013

Temperature Gouge, [D: Calibrated Annually
TGN Last calibration was dooe on

December 16, 2015

The preventive maintenance log and calibration certificates of pressure and temperature gauges
related to micronizer, iD: MZ201 appeared adequate. No deficiencies were noted.

Equipment Quuiification. Preventive Muintenance, and Calibration of the Double Cone
Dryer/Blender (Equimment Code: Bils#hD):  The {imm performed equipment quzlification
{IQ/OQ/PQ) for the Double Cone Dryer/Blender, Equipment ID: Bil60! on October 31}, 2004.
They pertorm routine calibration of the remperature und pressure gauvges in dryers eveey 6 o |2
months (depending oo the type of sensor or gauge). The calibration of gauges was done in-house
by the firm’s engineering department.

According to the firm's management, the preventive maintenance of all major manufacturing
equipment is schedeted in SAP system, The Double Cone Dryer (used in the manufacturing
process of Daxyeycline Monohydrate micronized) has 6 month & 12 months PM schedule,
During the PM process of the dryer, the firm’s engineer measured the ¢lectric current. condition
of the chains, bearings, lzaks, mechanicul seals, insulation, electrical motoy, thermal conteol,
main shaft, and check for any aboormality abserved on the equipment. The preventive
maintenance of the double cone blender/dryer is done in-house by the firm's engineering
department, but alse done by “Plaudler”, the manufacturer of the equipment. [ reviewed the
maintenance service records of the double cone dryer done by Ffaudler dated fuly 5, 20135,
During the preventive maintenance, Pfaudies’s service technician verified that the dryer is in
wood working condition; glass lining is still in good conditions, no damages found with seals and
abnormal noises/vibrations noticed. [ reviewed the qualification process (JQ/OQ/PQ) and
documents protocol & report, Document No: EQ/04-050. Revision: 000, Approved Dated:
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10/30/2004 related to double cone dryerblender, [D; Bil601. Below is the specification and
mfortaation refated tw the dryer:

Double Cone Dryer/Blender (ID: Bils01}
Height 1533mm
Diameter 1100mm,
Weight 755 kg
Rotation Speed 1.6 1o 9.6 rpm
Tempetature ~E0C to 200C
Pregsute in Storage Tank -1 bar to +3 bar
Callbeation of Temperature Every & months
Sengor, ID: TEO5010 Last calibmated: Jonuary 13,2016,
Calibration of Pregsure Gauge, Annually
I0: PGO5GI0 Last calibeated: July &, 2015

The firm’s qualification process ard supporting data for the double cone dryer/blender appeared
adequate. No deficiencies were noted.

Preventive Maintenance gnd Culibration of Manufocturing Eguipment: 1 reviewed the

preventive maintenance for the following manufacturing equipment,

{__Equipment Name & ID PM Interval Test Perform
| Glass Lined Reactor, ID: 12 months Thickness
f RVa003

No deficiencies were noted.

Environuental Moniraring: The firm performs air particle count and active microbiotogicai aw
sampling in the packaging areas every three months. For all US products, they are packed in
ISO 9 room. The Hmits for airborne particle Count (0.3 pm and 5 um) and limt for Total
Bacteria and Fungi (< 200efwm’). 1 reviewed the following procedures related to environmantal
monitoring,

«  Environmental Contrel, Doc: HM.CO.IOPO13, Revision § Approval Date: October §,
2015

¢ Microbial Air Quality Control, Doc: HM.MI.TG2791, Revision 2, Approval Date: June
17,2015

¢ Annual Environmental Report FY 2015, Dac: HM.QSR.REG06, Revision 0, Approval
Date:; May 5, 2016,

‘The firm’s environmental monitoring procedure and anaual report appeared adequate, No
deficiencies were noted,
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In-Pracess Control {1PC) Parameters for the Microniger duting the micronization process of
Doxyeycline _Maonohvdrate:The fum uses following parameters to run the micronizer.
Accerding to the Head of Production, the parameters listed below are the optimai setting to run
the micronizer and the valucs eame from process validation.

Step Parameter Setting Valuey .
D1 Pressure - S
Pressure §
......... _ Peeding rate 3
LABORATORY SYSTEM (TXN)

The firm’s quakity department consists of 38 full-time employees (30 in QC and 8 in QA). Tha
Head of Quality Assurance is Mrs. Reinbow Chung. The Head of Quality Control Unit is Mr.
Neilzon Lie. The firm's QC department consists of both chemistry and microbioiogy
laboratories and capable of performing testing for raw materals, intermediates, finished
products, stability studijes, water, and environmental monitoring. The firm’s quality department
use LIMS (Laboratory Information Management System). Al chromatographic instruments
such as Gas Chromatography, HPLCs, FT-IR, and Malvern Mastersizer (particle size analyzer)
are connected to a centralize server and being backup daily.

Test Recgrd Review: | reviewed the test record packages for the following batches/products:

Product '  Batch = Sample Number | Test Performed & Release Date
Name & Number | 1)
Caode
Doxycycline FMO00 S AA21TTZ (W Wet Chemistry: pH, Watee Cantent, Bulk
Monnhydrata Chemistry) Density, Cryamllinity, Description, &
Nicronized, Particle Sl
M50 AGAM
Chromatography: Residual Solvents (GC}
CR-21773 Acetone & Ethanel, Content of
{Chromatography) Triethylamine, Assay {HPLC), Related
Substances, Wendfication (HPLC), Other
Tmpurities. & Tatal Impurities.
Doxyeycling HMM S WetChemistry: pHi, Water Content, Butk
Monahydrate AA-14123 (Wer Density, Crystallinity, Description, &
Micronized, Chemistry) Particle Size
A5MAGIM
CR-33453 Chromatography: Residual Solvants {GC)
{Chromuatography) Acetone & Ethanol, Conteat of
Triethylamine, Assay (HPLC), Related
Substances, [deati ficatios (HPLC), Other
Impurities. & Total fmpurities,
Doxyeyeline HMG 16 Wet Chemistry: Residue on [gnition, klentity
Monohydraie P AN (Wat ([R), Specific Rotation, pH, Water Cantent,
Micronized. Chemistry) {hloride, Hesvy Meta)s, Particle Sizes, Bulk




05MAG4M i Drensity, Crystallinity, Sofubility, Ultra
Violat/Vis Absorption, Description,
Fdentification (reaction wish Suifuric Acid},
& Light Abscrhing Impuritics.

Chromatography: Residual Solvenis (GC)
CR-4544 Acetone & Ethanal, Content of
(Chromatagraphy} Trigthylomine, Assay | HPLC), Related
Substances, [dentification { HPL C}, Other
Impurities, & Total kmpuritics.

Daoxyeycline HIM0M7 Wet Chemisiry: Residue an Ignition, identity

Monchydratre ! AA100890 (W {iR), Speci(ic Rotation, pH, Water Conteny,

Micronized, Chemistry) Chloride, Heavy Metale, Particle Sizes, Bulk
05SMAGIM Density, Crystallinity, Solubility, Ultea

Violet'Vis Absorption, Descripsion,
I {dentitication (reaction with Sulfiric Acid),
& Light Absorbing Impurities.

Chromuatography: Residual Solvents (GC)

i CR-100991 Acctone & Ethanol, Content of

: (Chromatography) Tristhylamine. Assay (HPLC), Related

Substances, Identification (HPLC), Othey
Impurites, & Total [mpurities.

Daxycyeling HMO0077 Wet Chemistry: Restdue on Ignition, identity

Monohydrare AA-14B613 {IR), Specific Rawtion, p&, Water Content,
Micsonized, | (Wet Chemistry) Chioride, Heavy Metals, Particle Sizes, Bulk
OSMAGSIM Density, Crystalfinity, Solubility, Ulira

Violet'Vis Absorpton, Descriptian,
[dantitication (reaction with Sutfuric Acid),
& Light Absorbing Impurities.

Cheomatogruphy: Residual Solvents (G}
i CR-148614 Acetone & Ethancl, Content of

| {Chromatography) Triethylamine, Assay (HPLC), Related
Substances, [densification (FPLCY, Other
! Impurities, & Total Linpuritics.

I reviewed several test procedures inctuding sample and standard preparation, lab logbooks.
notebooks, and worksheets. [ verified some of the test results agtin raw data, chromatograms,

and calculations. The above test mecords appeared accurate, complete, and adequate. No
deficiencics were noted.

System Suitability:  According to the Head of Quality Contrel, the firm performs system
suitability prior t0 run each HPLC & GS analysis. 1 verified that the lab performs system
suitabifity run for the ahove test sampte. System suitability for HPLC analysis normatly consists
of 5 ar 6 injections of the standard solution (%RSD £ 2.0%). Of course system suitability
requirement s difterent depending on the test method. No deficiencies were noted.

Test Method Yalidution/Yerification: | reviewed the test method validation packages for Assay
and Related Substances of Doxycyeline Monohydrate,
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»  Validation Protocol for “Doxycycline Monohydrate Micronized — Assay & Related
Substances by HPLC", Document: HM.QSP.MV372, Approved Date: September 30,
201L.

+ Validation Protocol for “Doxycycline Monohydrate Microrized — Assay & Related
Substances by HPLC”, Document: HM.QSR.MV756, Approved Date: November 11,
2011

The firm performed method verification against USP method. During test methed verification,
the firm evaluates using the folowing criteriz: Selectivity, System Precision (System Suitability,
$ injections, %RSD <2.0%), Repeatability, LOQ (Quantwtion Limit), LOD (Derection Limit).
There were o deviations oceurred during method verification process.  All test cesults were
within specification limit. No deficiencies were noted.

Residual Sofvent: | reviewed method validation for Residual Solvent of Acetone and Methanol
by Gas Chromatography in Doxycyeline Monohydrate

s Validation Protocol for Determination of Acetone and Methanol by GC in (0SMABG4U
Doxycyeline Monohydrate) and (05MAS4M Doxycycline Monchydrate Micronized),
Document: HM.QSP.MV367, Approved Date: April 3,2012.

* Validation Report for Determination of Acetone and Methanol by GC in (05MAG4U
Doxyeycline Monohydrate) and (05MAG64M Doxycycline Monahydrate Micronized),
Document: HM.QSP.MVE33, Approved Date: June 1, 2012.

The tirm developed this method in-house and the validation includes the following criteria:
Selectivity, Linearity & Range, Accuracy, Precision, Repeatability, Intermediate Precision,
Reproducibility, Limit of Quantitation (L0Q), Limit of Detection (LOD). and Robustness. The
system suitability for this test method is done with 6 injections of “standard solution 3" with
%RSD = NMT 10.0%. There were no deviations cccurred during the method validation of this
method. All test results were observed to be within specification limit. No deficiencies were
ioted.

went Quadification (1OAIQMO) of the Malyern Masterizer, 1D: MVIA: The firm uses
this instrument to measure the particle size of Doxyeyeline Hyclate (Product Codes: 05MASIU
& (SMAS5IM) and Doxycycline Monohydrate (05MAG4L & 05MAG4M) micronized. This
equipment was transferred to the Macau’s site from Novione Headquarter office in 2010, The
irm's QC lab only has one Malvern Masterizer, The initial qualification of the Maivern
Masterizer ([Q/0Q/PQ) was done by Malvemn’'s engineer. The performance qualification of the
Malvern was done using two different API products each used three batches, Please refer to the
table below:

Product Name & Code  Batch Number Test Performed
Daxyeyeline Monohydrate HMO0005 Repeutahility, Intermediate Precision,
Micromized, 05MAGIM Repraducibility, Svstem Suitability & Accuracy
Doxyeycline Monohydraie ¢ Hivig001
Micronized. DFMASSM There were o deviations occurred during the




Doxyeyeline Maonohydeate H0og L4 IQOQIPQ. All test resulls met specifications.
Micronized, 05MAGIM

Roxithromycin, 05MLO1Y HMO0G1 Repeatalshity, [ntermediate Precision,
Roxithromycin, §SMEO IV HMO0 16 Reproducibility, System Suitability & Accuracy
Roxithromycin, 0SMLOLY HMUG017

Theee were no deviations occurved during the
(/OB Q provess. All test results met
specifications,

Annual calibration of the Malvern was done in-house by qualified analysts. The calibration of
the Malvern was done using PS 62 Reticle (Certified Standard purchased from Malvern). The
PS 62 Reticle is certified by Malvem every twn years. The last calibeation of the Reticle s done
on September 21, 2015 and will expired on September 21, 20(7. Particle size is measure based
on laser diffraction principle. The firm uvsed qualified batch of micronized Doxycycline
monohydrate as the reference standard and perform system suitability of the Malvem each day
prior 1o performing particle size analysis. The sample is analyzed three times and takes the
average result,  All data related to the particle size analysis is captured and saved onto a
centralize network. ANl analysts are required to use individusl login name and password to
aceess the Malvern Mastenizer system.,

The last annual calibration of the Malvem instrument was done in-house using Intemai
Operating  Procedure (IOP), Reference: HM.QSD.TCO055 on November 24, 2015. No
deficiencies were noted.

Prevennive Muaintenance of the Molvern Musterizer: The firm uses a procedure titied "MV ¥A

Functional Instructions™, Document: HM.QSD.IF396, Revision 1, Approved Date: October i9,
2015 to perform routine maintenance of the Malvem system. The proceduse outlines low to use
the instrueent, cleaning, and maintained the Malvern. The procedure also describes how to
dissemble and clean the dispersion cell and lenses and nstall it back into the instrument 1
reviewed a maintenance togbook, [D: MV¥/A, logbook #1 related to the Matvern Masterizer, [D:
MV3/A. No deficiencies were noted.

Qualification of Agilent HPLC (DOAD/OOPO), Equipment ID: LCLIC: The firm’s QC lab
has 9 Agilent HPLCs. Al of the HPLCs are connected to Empower 3 network & LIMS. |
reviewed the following documents related to the gualitication of the above HPLC.

+ Eguipment Qualification Pruta;:oi. Docwment: HM.QSP.EQ302, Approved Date: May 3,
2014

* Equipment Qualification Report, Document: HM.QSR.EQ333, Approved Date: August
L2014

The equipment qualification of this HPLC was done by Agilent’s Service Engineer, During the
qualification process, the firm checked the pump, degasser, auto sampler, column, detector,
pump accuracy, temperature accuracy, wavelength aceuracy, noise to drift, injection precision,
and carry over. There were no deviations occurred during the qualification process. No
deficiencies were noted,




Quaalification of Agilest GC with Headspace (DOAQ/OO/PE), Eguipnient ID: : The
firm"s QC iab has two GC swstems. One of the GC systems is equipped with a headspace and
one is not. The initial qualification of both GC systems was done by Agilent’s service enginesr.
[ reviewed the following documents related to the gualification of Agilent GC with Headspace
(DQAQ/OQPQ), Equipment 1D: GC6/C.

*  Equipment Qualification Protecel, Document: HM.QSP.EQ109, Approved Date:
December 3, 2009,

*  Equipment Quaiification Report, Document; HM.QSR.EQ {28, Approved Date:
December 23, 2009

The equipment qualification of this GC was done by Agilent Engineer. During the qualification
process, the firm checked the GC Oven Accuracy and Stability, Inlet Pressure Accoracy,
Detector Flow Accuracy, Signal Noise acd Drift, and {njection Precision. There were no
deviations occurred during the qualification process. No deficiencies were noted.

Qualificption af Stubility Chamber (Accelerated Cliamber, ID: EHG) at #PC £2°C and
TSURH £5%
»  {ualification Protocol for Stability Chamber, Document: HM.QSP.EQS352, Approved

Date: December (4, 2015,

*  Qualification Report for Stability Chamber, Document: HFM.QSR.EQ391L, Approved
Date: March 11, 2016

* Agsessment on Changing the Humidity Setting on EH6 from 75%RH to 70%RH,
Document: HM.QSR RE622.9.EN, Approved Date; May (4, 20186,

During the quatification process, the firm performed DQAQMOB/PQ.  The firm verified
temperature range and tolerance, humidity range and tolerance, chamber volume, alarm system.,
temperature and humidity data storage and retrieval, local display, operating environment. The
firm performs temperature mapping for empty Joad and full load using calibrate data loggers.
The firm aiso performed reliability study which lasted to sevent days. The firm also performed
daily check on the chambers three times cach day fonce every shift moming, noon, & at night),

Preventive Muintenynce an libration of Laboratory Instraments: The firm's has specific
written procedure used to perform preventive maintenance and calibration for each type of tab
instrument. | reviewed the following procedure related to the Preventive Maintenance and
Calibration of laboratory instruments:

« Calibration of HP Agitent HPLC system, Ducument; HM.QSD.TCO5D, Revision 6, Date:
August 9, 2013

« Calibration of Agilent GC system, Document; HM.QSD.TC063, Revision 2, Date:
January 29, 2013

» Balance Calibration, Document: HM.QS8D. TCO82, Revision 3, Date: October 29, 2045




» Calibration Technique for FT-IR2/A, Docyment: HM.QSD.TC161, Revision [, Approval
Date: October 29, 2015

I also reviewed the preventive maintenance cecords and routine calibration of the following lab
instruments/equipment.

Equipment Name & I PM Interval Test Perform
Agitent GC, TD: GC6/C Calibrate in-house every 6 | Temperatupe testing of aven,
mantits Flow control Verification, and

Last caltbration Jone on
Feb 5, 2016 for GC and
Headspace dane on Feb 27,
016

Mendspace [njection Precision

Agilent HPLC, ID- LCII/C

Calibrate in-houwse svery &
manths

Last calibration done Feb
5, 2816

Calibration of Detector,
Wavelength Accuracy, Lamp
[ntensity, Pump, Flow Rate,
Gradient Composition,
Thermostatted Autosampler,
Column tHeat Exchanger,
Injection Precision,

Incubator, (D: 2/

Calibrate in-house
Quartesty
{.ast Caitbration Date:
Apdi 18, 2016

Anajytical Bafance, [Dr BLYA

Calibration is dore in-
house monthly, bi-
annually, snd annully.

Last calibration done on
May 4, 2016

The fiem performs daily
verification of the halances
using traceable stndand
weights,

Use various standand weights
1o check the balange.

FT-IR, 1D FTIRXA

Calibration is done in-
house monthly

Last ealitration was done
an May 34, 2016

Check wavelength and
resofution

The preventive maintenance and calibration for the above instruments/equipment appeared
adequate. Na deficiencics were noted.

Traitting: According to the QC manager, most of the lab 2quipment qualification is done by the
vendors.  Some of the ongoing calibrations of instruments/equipment are done in-house by
qualified personnel, The firm also uses the vendor services for maintenance and calibration
depending on the complexity of the task. The qualified personnef have muny vears working in
the lab and also received training from the vendor such as Waters and Agilent.




The firm uses an electronic training program called TrainStream to implement rew/revised SOPs
and to document training cvents, The lab also performs assessment test to evaluate the
competency of thetr analysts. Assessment tests are usually conducted by Technical Coordinator,
[ reviewed several training records from employees working in the QC lab. No deficiencies were
noted.

QOS Related ro Micronization Process: According to the firm's management, there has been no
GOS related 1o mieronization process of Doxycycline Monchydrate micronized since November
2013, The firm does have other OOSs related to raw materials and finished products listed
section under Quality System.

Spstem Security, Acvess, and Back-up: According to the firm's management, alt analytical
systems such as HPLC, GC, FT-iR, and Malvern are conrected to a centralize server and LIMS.
I varified that analytical systems such as HPLCs, GCs, FT-IR, and Malvern Masterizer required
individoal login name and password to gain access. The passwords ace required to change every
90 days. The firm uses Agilent GC & HPLC systems. Howaver, all of these chromatographic
systems are connected to Empower software to store and process chromatographic data. Both
chemistry and microbiology labs use LIMS (Laboratory Information Management System).
LIMS is also connected to the SAP system to release raw matedals and finished products.
According to the firm’s management, both of LIMS and SAP were implanted since April 2007.
According to the Head of QC department, the fiem bas recently npgraded their chromatographic
data acquisition from ChemStation to Empower sinee September 2015, [ reviewed and
confirmed that chromatographic projeet falders are created by IT department, and analytical data
are stored in desipnated folder. { reviewed muitiple project folders and confirmed that audit trail
features are ¢nabled. The firm’s has a program in piace to check the audit trail after each HPLC
and GC run. Quality unit also have program to check the audit trail every 6 & 12 months.
Analyticai datd is being back up throughout the day onto a centralized server. The [T department
also performed “hard back up" week/monthly according to 2 predefined schedule,

Water System: The firm produces two types of water (softening water and Deionized water)
used to clean equipment and in some stages of the manufacturing process {for example:
Doxyeycline Monohydrate Process used deionized water during the crystallization process).
There are 24 points of use ([5 points are used as raw material and being test tepularly, the
remaining 9 are used for cleaning the foor and non-critical equipment). The {3 points are being
tested every four weeks. Point #39 is used to make the Deionized Water. The firm sanitizes the
entive water system once every three weeks. The firm performs the following tests in-house:

+  Deseription

+  Content of Free Chlorine

+ Contentof Calcium

»  Conduectivity

+ Bacterological Analysis Sulfite-Reducing Clostridia
+ Bacteriological Analysis Colitorms




* Bacteriological Analysis Streptococcus
¢  Total Aesobic Count (NMT 100cfu/mi)

The Alert Limit for the deionized water system is 2 50 ofwml

{ reviewed the water monitoring report for the past two yeass. Annual Water Report for 2014
{HM.QSR.RES27 Approved Date: September 7, 2015).  Annual Water Report for 2015
(HML.QSR.RE605, Approved Date: May 6, 2016). All test results were within specifications. No
deficlencies were nowd. [ reviewed the raw data logbook for water testing “Water Analysis,
Log-Book No. 41, No deficiencies were noted.

Sanitization of the Water System: the firm sanitizes their entire water system cvery 21 days
using 10% Sodium Hypochlorite sofution. The sanitization solution stays in the system for 12
hours. After 12 hours, the firm flushed the entire system with clean softening water For at, least
35 minutes, The firm performed validation study on the sanitization process of the softening
and deionized water systems to show that they arc able to remove contaminants and cleaning
reagent {0 an acceptable level (<1.5ppm Chlorine). The firm selected severai sampling points
based on worst case scenario (lowest, highest, and longest points) to show that all test points are
below acceptable fimits. | reviewed the Softened Water System Purging time report, Doc:
HM.QSR.RE436, revision 0, Approved Date: December 31, 2013. I ako reviewed the “Soften
Water System Logbook, No. 10). All test data were observed to be within specifications. No
deficiencies were noted.

Microbinlogy Lab: The firm purchased culture media from Merk and performed Growth
Promotion Test on each batch of media prior to use for testing (including positive and negative
control). The firm’s microbialogy fab is relatively small and capable of performing limited tests
such as environmental menitoring (air particle count & settling piates), Total Bacterial Count,
and water testing, | reviewed the following growth promotion for R2A & SPS, Endo, AZIDE
(for water testing) and Environmental Control {TSA, SDA, and Contast Plate),

R34 Growth Promotinn Test: | reviewed a procedure titled “Culture Media: Growth Prometion
Testing”, Doe: HQ.MLMCO02, Revision 10, Approved Dace: April 19, 2016, | reviewed the
GPT test for R2A, lot 135834, validity date: March 26, 2016, The GPT test was performed on
January 29, 2016 and data is capture in “Quality Control Department Growth Promotion Test,
Logbook No. 1™, The R2A media, lot 135834 support growth. The firm's procedure and data
appeared adequate. No deficiencies were noted.

- T, i1 : 1 reviewed a procedure titled "Culture Media: Growth Promotion
Testing”, Doc: HQ.MLMC002, Revision 10, Approved Date: Aprit 19, 2016, 1 raviewsd the
growth promotion for TSA, lot #133777, Validity date: June 20, 2016, The GPT test was
performed on Japuary 25, 2016 and mw dala were captured in logbook “Quality Control
Department Growth Promotion Test, Logbook No. 1™, The medis support growth. No
deficiencies were noted.




MATERIALS SYSTEM (SAW)

I reviewed the Procedure entitled Quality Control of Praducts, HQ.CCO.COPO17.5.EN, cffective
{8 Oct 2014 and Procedure entitled Sampling procedures for raw materials, packaging materials,
intermediates and finished products, HM.CO.SOP017.2.EN, effective 04 May 20i{5. The
Quality Assurance Technical Coordinutor, Ms. Nunes and Ms. Chung explained the procedures
to me. '

This procedure applies @ Manufacturing, Warehouse, Quality Contrel Unit, and Quality
Assurance Unit whenever it is necessary to sample and approvefteject materials, packaging
materials, in-process control (IPC), recovered products, interinediates and finished products.
The number of containers to sample from each lot is calculated from the formula Vo + 1. [f there
are less than 4 containers then all containers are sampied. All sampled drums/packages are
marked with an S and are recorded in a log boak.

When possible, a visual inspection is also corupleted of the product for abnormal color,
sedimenis or layering in the case of tiquids, or foreign material or of unusual size. Sampling tools
used are matked “Clean and Inspected” and signed and dated for the purpose of sampling.
Sampling teols are cleaned in the QC laberatory. All sample labels are printed from LIMS and
arc checked against the SAP label on the originaf container.

Idlentification testing is performed by two tests. [ reviewed the Check List for batch number by
Quality Control batch number 0102716.HMG1055, product Methacyeline Hydrochloride along
with the Analysis Requests and Results.

The minimum retention period for retention/reserve samples are as follows:
s One year:
o Raw materials and intermediates other than solvents, gases, water or hygroscopic,
deliquescent oy degradable products.

» Expiry/retest date + | year or 3 years after distribution of the batch, whichever is longer.
o APl

Warchouse staff receives materials in a designated receiving area in front of the Raw Materials
Warehouse. Data is verified and recarded on the Chemicat Products Reception Document or
CGoods/Services Receipt Form. The COA is compared for chemical products as well as the
condition of the materials received which may include:

» Praduct namne on label, Product Lot, and Batch number
»  Vendor/Manufacturer

« Purchase order number

s Legibility of the label

*  Quantity per containet and total quantity

*  Number of containers per lot/batch

*+  Any darmage to the container or seal




* Any change on the connection valve for gas cylinder

s Re-evaluation date
COA/ conformity
* Safety instructions/safety data sheet Gf applicable)

After receipt of goods has been completed, the goods are entered into the Systems Applications
and Products (SAP). SAP will print out the identification labels. A Hovione batch number will
be assigned to each singie vendor batch for each delivery. (f there are any damaged containers
those containers receive a separate Hovoine batch number.

[ reviewed the HM Rainbow Validation Master Plan, HQ.IS.VPDIO.0EN, effective 18 Dec
2006, for the roli-out of SAP system and implementation of LIMS, and the Go-live report,
HQ.IS.GLRO!0.1.LEN, dated 04/2007, and HM Rainbow Final Validation Report,
HQ.IS.FVRO08.0.EN, dated July 2007.

I reviewed a Packaging/Chemical Products Receiption checklist and a Warshouse Goods
Receive Checklist for Methacycline Hydrochloride batch : s This raw material ig
used for production of Daxycyeiine.

These checklists included material verification, documents verification,. physical verification,
weights, and SAP reception and labeling information.

The controlled temperature areas include CR4 which houses Avermectin {raw material), purified
Avermectin, and wet Ivermectin, This temperature storage is -12°C to -18°C. The [finished
product warehouse which houses all finished products and has a temperature limit of 25°C and a
telative bumidity limit of 65%. And the intermediate warchouse which mainly houses the
intermediate Doxycyctine p-Toluenesulphonate and is kept a the same temperature as finished
products, All temperature regulated areas are connected 1o the DCS System. The data is checked
and trended.

Freviewed the following Operating Procedures with regards (o storage of materials:
* Standard Instructions for Groups | and 3, HM.WH.IOP002,22 EN, cffective 14 May
20146.
¢ Standard Instructions of Intermediate Products Warchouse, HM. WH.IOPG03. | LEN,
effective 14 May 2016,
+ Standard Instructions of Finished Products Warchouse, HM.WH.IJOPCO4.(8.EN,
effective 14 May 2016,

Supplier Quutificution

[ reviewed the two suppliers of the starting material for the intermediate of Doxycyeline, MAS2,
They requality the suppliers every three yenrs by an onsite audit. [ reviewed the quality
agreement for the two suppliers. Each of the quality agreements has a detailed description of
responaibilities between the supplice and Hovione along with the specifications of the material,
process flowchart and manufacturing locations, test methods and locations, packaging and
labeling, subcontracting, TSE declaration, Melamine declaration, declaration on Jatropha Plant
usage, complaint report, and history of changes. The material name is Methaeycline
Hydrochloride and the two suppliers are:




The last onsite audit to# was completed in March 9, 2056 and found acceptable.

The last onsite audit o

t was Aprit 27, 2016 and found acceptable.

PACKAGING & LABELING SYSTEM (SAW)

I reviewed the operating procedure entitled Packaging and Labeling, HM.CO.SOPO2L.5.EN,
effective 06 Nov 2015 and Ms. Chung explained 1o me the labeling process. After goods are
checked in, the warehouse personnel prints out identification labels issued from the SAP system
for cach unit or package and an extra label is printed out to place on the Chemical Products
Reception Document or Goods/Service Receipt Form.

A second Warehouse employee verifies the information on the tabels, signs and dates them and
affixes the labels to the containers or packages. SAP communicates with the Laboratory
[nformation Management System (LIMS) which generates the required information for the
sampler to sample the product Al analytical information is available in LIMS, Once the
sample passes testing, QC will approve the batch and enter the information into the LIMS
system. The SAP system will unrestrict the material for use once that is completed,

When a label is reissued (e.g.: for change of focation) the previous fabel should be maintained
visible on the packaging, and be crossed, initialed and duted, and be affixed in close proximity o
the previous ane.

The types of Labels include:

Type Color
Tdenti fication White
Rejected Red and White
Transit within the plant Whitg
Export/Shipping White
Secondary praducts or waste Yellow
: Samples White
i Retutned Product White
{  Transport and handling Variable

The finished product primary packaging can include:




¢ High density polyethylenc flasks
* Low density polyethylene bags
*  Aluminum laminate bags
The secondary packaging can include:
Aluminum laminatc bags
Aluminum ting
High density polyethyicne drums
Fiber drums

* & & @

[ reviewed the Operating Procedure entitiled, Packaging and Identification Labeling,
NLCCO.COPO212EN, effective 31 March 2016.

The firm provided a label for the product Doxycycline Monchydrate (Micronized) USP shown in
Exhibit SAW -~ 4.

The Packaging & Labeling System had no deficiencies noted,

MANUFACTURING CODES (S5AW)

An example of the lot numbering system for finished products; batch #: 05MAGM. HM D)8

The first part of the batch number consists of a two-digit raterial group rumber + a material
code:

85 Marerial group code, where 05 tepresents the finished product.
MAG4M  An zlpha-numerie material code, MASIM refers to Doxycyeline Monchydrate
(Micronized).

The second part of the batch number consists of two letters representing where it was
manufactured followed by a five digit sequendial aumber,

HM  Representsthe site where the batch was produced, or Hoviene Macay,
90082 s a S-digit sequential mumber.

The ot number is documented on the batch production record, the label, and the certificate of
analysis,

The firm’s intemnal codes for products produced are:

Doxyeycline Hyclate  0SMASIU
Doxycycline Monohydrate  05MAG4U




Doxyeybne Monohydrate (Micronized) (5MAG4M
Tvermectin - 03KB2!

COMPLAINTS (SAW)

[ reviewed procedure entitled, Handling of Complaints, HQ.CCO.COPO29.7 EN, effective 22
Dec 2014, This procedure applies to any complaints received by a Hovione site refated to
product guality or services rendered, and health, safety and environment (HSE). Each complaint
investigation has a description, investigation, root causes, assessmenz of quality impact, CAPAs,
and conelusion/abservations. There were a total of eleven complaints for the period of January
2013 to April 2016, All complaints were investigated and closed. There were no deficiencies

noted in the compliant handling system.

I reviewed the following complaints:

Compiaint Product Date of Reason
Number | and Batch | Complaint
#
25075 OIMASIM; 27 March Matenai code on drums wus incorrect, The matacial code was
HMOD032 013 gverfooked. The correct materinl wax delivered o buyer. They
DSMAGIM; have ineluded mare on the verification step befuse printing of
HMODO33 fabels. Ome lubel will be printed and verified befare the rest are
printed. Three CAPAs initiated. Closed May 9, 2013,
29284 03 Octaber | Foreign particle obsarved. [t was identified as black
2013 polypropyiene. A broken cap seal fell on reactor, Three
CAPA's were initiated that focused on pravention measures.
Closed 09 December 20E3.
35330 24 September | Drum averweight. Root causes were the eicetrical calle and
N4 power adapter beeause of cable shifts and the veriSeation
process is pot wall defined in packing instructions. Five
CAPAs were initiated, 17 December 2014
37267 OIMAGSL, 17 December | Black fareign matenal pbeerved. Probabie raot cause was due
HMOD233.02 014 to excessive feeding from the dryerto the sieving device,
Accumuisted product may have been stuck and continuousty
being heat stressed by rotation of the device. Decomposed
product fell from sieving device resulting in black punicles
found. Four CAPA's impiemented. Closed on & July 2013,
40916 asMASIU, 11 june 2015 | Black foreign material gbserved. Due maintenance and iging
HMA0851.02 of equipmenc and awareness of staff of the cperation. Twa
CAPAs were implemented. Ciosed on 11 Sepr 2R 3.
42829 05MASIL, 17 September | Weight discrepaney an ore dewn. Ervor in weighing produst,
HMOO750.02 2015 They have improved the weighing werification record of the
: Batch Production Record, Three CAPAS were initiated.
; Closad on 30 November 2015,
H416 05KBZI; | 25 November | Ooe container received with one Jarge bag and 2¢ smali bags.
HMUD0073 015 [hue to misupderstanding of written packing order. They




Ivermectin created a new packing order template. Three CAPAS ware
initiated. Closed on 23 Janary 2016,

No issues were found with how the firm documented and mvestigated complaints,

RECALL PROCEDURES (SAW)

The firm has not had to perform any recalls since the last inspection. 1 reviewed procedure
HQ.CCO.COPD30.1.EN, entitled Product Recalls, effective 09 March 2011, This procedure
applies to API or finished product supplied by Hovione thar have been afready distributed by
Hovione customers to pharmacies, hospitals, or any wholesalers of those entities for which
Quality issues with potential health hazards were identified after product distribution by Hovione,
customers, or health duthorities.

The firm has nothad any recalls.

REFUSALS

We did not encounter any refusais during the course of this inspection.

ADDITIONAL INFORMATION (SAW)

Ladging Aceamnmodations

We stayed at The Landmark Macau. The hatel was about a 20 minute drive to/from the firm.
Breakfast was not included and the room had very minimat closet space. However, the hotel
offered many amenities including a nice gym and pool, money exchange, free shuttle bus tw
other hotels, and was walking distance to restaurants and grocery shopping.

SAMPLES COLLECTED

No samples were collecred.

EXHIBITS COLLECTED

SAW -1 List uf Consignees, | page.
SAW -2 List of shipped products to U.S., 9 pages.




SAW-3 1M Organizational Chart, { page.
SAW . 4 Doxyeycline Monohydrate (Micronized) Labsl, 1 page.

ATTACHMENTS

N attachments aze included,
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