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mTRCITCTION

N¥odern drugs es well as drugs praducad frox indigenous plants are usad
in the healt: care of the people in Vietnan. As the availability of modern
drugs is linited due to the high costs involved in importation , the
aajority of the drugs used presently zre thoase produced in Vietnan froc
indigrnous rlant resources. In ordar to ioprove the quzlity of thess drusgs
the ¥inistry of Health has initiated action to devalop factory processin;
of these herbal medicines by including this project as a natisnzl prio-ity.

Tre Institute of "teria J2i‘eca {T.7.%.) in Hanoi has beern entrusied
with the responsitility of conductin-~ research znd develoz-ent to izgrave
and generatzs suit-ble technalozies £1r the systenatic jraduction of drugs

beszd on new and improved formulationes.

The Institute of lzter’a ledica h2s a muliidisziplinary set up corsisting
ef 211 Zivisions mmedsl for thz develorzent of new druss and doszp foras.
It has a2 stronz rhar-zcolozy d'visizn er-a~ed in eveluating the claims 5f
therarzutic eflicacy of individual cozrounds as wzll as comp~nd forwzlatioms
in the pharmaczpreiz including t~xicity studies on thea. another mzjor
function of ths Inst’tute is to develop routine quality eontr:l aethods for
the standarlization of rav aaterizls, internediates, processes, finished
products znd paclizzinz, The Institute zlso has divisions entrusted with
the responsibilities of imrroving agrotechnslszy and post-harvest tecnnology
t> generzte the raw materials of the required quality. aAs such there czannot
be a better choice than the Institute of "eteria ‘edica to be the iwple-en-
tinz agency for this project.

The Institute of Materia "ledica has aliready conducted extensive
research on the phytacheristry and the pharmacolozical effectiveness of
certzin plant extracts and compou~d farmulations, Certain phytache-icals
such es Tetrzhvdropzlnatine and Tetrahydroberberine have been tested an?
deve” 'ped as new single drugs. These new drugs, formulations and dosane
forms devel-ped by the Institute have not been transferad 4o produsiiaa
factories due t: the lac! of pr-per pil-~t plent facilities 49 sc2le up ihe
laboratory findings.




It is envisaged that the quality control protocols and pilot plant
technologies developed at the Institute wsuld be passed on to the State -

run factories resulting in the vast resources of the flora in Vietnan
Yeing exploited to deliver health care to the people. Thus the realization
of the objectives of the project would lead to the development of a Viet-

namese Pharmaceutical Industry based on lacal plant resources.

1. PROJECT ORJECTIVES RELEVANT TO THE CONSULTANT

The primary objective of the project is the developnent of suitabl=z
technologies at the pilot plant scale for the production of new and
improved dosage forms based on indigenous plant raw naterials. Hence the
inputs fron UNDP covers piloat plant equipment, other equipment to streng-
then the infrastructure of the associated multidisciplinary laboratories,
training of personnel in new methods and techniques overseas and the
training of persoanel locally by international experts. Within the frame-
work of the project document, the work expected from an Industrial
Dharmacist Consultant consists of strengtheniag the goad manufacturing

practices by introducing where necessary the pracedures for

(a) quality control at raw material, intermediate, processing and finished
product stages.

(b) improving, monitoring, standardization and optimization of process
technolngy to casure purity, reproducibility of therapeutic efficacy
and stabi~ ., of finished products .

(2) presentation of finished products in modern dosage forms based on
new and developed formulations.

(d) develnping protocols for the transference of pilot scale production
procedures to industrial factories for large scale production.

The list of drugs to be initially produced in Phase I of the project
utilizing the pilot plant facilities consists of the following two

categories ¢




Category I z Purely traditional multicoaponent or single plant crude
extracts to be converted into modern dosage in liquid or
tablat form.

Category IT (Pure active priciples) : Pure phytochenicals and their
simple modified forms derived from indigenous raw materials
which can be madc into modern allopathic preparations in

tablet or injection fora.
The outputs envisaged within the project include 2

1. The developzent of nine new standardized drug formulations from among
commonly used drugs (listed in Page 9 of Project Docuent) which were
2t first produced in crude, poorly presented unstandardized fora,

2. Technology for manufacture of two phytochemicals originally discovered

by the Institute of Materia Medica and production in sufficient quantity

for elaborate pharmazological, toxicity and clinical trials -~ getrahydr»s

palmatine and tetrahydrobsrberine.
3. Technology for manufacture of two phytochemicals already in use in
other countries and production on pilst plant scale - berberine

chloride and D - strophanthin

In order to ashieve the above outputs, the relavant activities expected
of the Industrial Pha—mnacist Consultant are detailed on page 14 of the
Project Document under 13, 14, 16, 17 and 18.

13, Production of largs quantities of medicaments needed for sustained
clinical trials and to monitor patient - doctor acceptability of the
drugs produced.

14, Refinement and improvement of the formulation of dosage forms.

16. Studies on process monitoring, process optimization, process contrsol
and standardization of drvzs to improve the quality of traditional
drug forms.

17. Studies on shelf-life, stability, biocavailability and pharmacokinetics
in new formulations.

18. Demonstrate through pilot scals production the soundness of the 1ew
drug and their manufacturing technology and feasibility for coamercial
production.

The time period allocated to the consultant is twd split missions of

three months eacn.




2. TERMS OF REFERENCE OF THE CONSULTANT

The duties of the Industriel Pnarmacist Consultant as included in the

job description are as follows =

The expert will function under the direction of the UNIDO Chief Technical
Adviser (Project Co--ordinator) and work in collaboration with national
counterparts and other international experts in accomp!ishing the following
a) Organize the pilot scale production of modern dosage forms - such as

tablets, syrups etc., suitably standardised and stabilised from indi-
genous plant extracts in accordance with recognised gord manufacturing
praczticzes.

b) Establish a research unit for formulaticn studies to provide continuous
improvzment of finished products.

c) Train 1ocal countecpart staff within tae Institule of Meteria Medicza in
modern manufacturing practices with lectures as w:=1ll as practical
demonstratians.

d) In collaboration with the process enginesring expert develop techniques
to obtain extracts specifically suited for modern dosage forus.

e) 1In collahoration with the internationai expert in Organic/Analytical
Chemistry develop quality standards for both products and raw wmateriale

as well as methods for process monitoring.

3. WORK ASSISNED TO THE CONMSULTANT

The consultant was briefed by the Substarntive Officer of the UNIDO
Headguarters before errivai in Hanoi. The performance of the duties (a) and
(d) given above was not expected during this mission of the consultant zs
the pilot plant machinery were not. operative. Hence the terms of reference
were linited to (b). (c) and {e) for this mission. The major duties (a)
and (d) are expected to be performed by the consultant along with the next
visit of the process engineering a2xpert at the tine of commizsioning the
pilot plant and the tablet - mactine,




The consiltant arrived in Hanol on 9tn December 1337 and reported o
the Chisf Technizal Advisor and met tne Director of the Institute of Materia
Medizz and the National Projest Director. The Chi=f Technical Advisor briefad
him further on the present sta“us of the project and explained the unavoidable
and unforseen circunstances which might even further restrict the activities

of the consultant.

The management of the Institute ani the National Project Director haid a
discassion with the C.T.A. and the consultant on the specific tasks to be
performad by the consultant. The management briefed the consultant as t»
th2 lirmitations of the availability of infrastructural {acilities which
might restricts the astivities of the consultant as hAjs maia funstion would
have been “o d=Velop and organise piloat plant praduction in aczcordance with
grod manafasturing pracstices. Tne managam=nt of the Instituite and the National
Project Directoar ia consultation with the C.T.A. indicatzd the following
activities within the franework of the duties (b), (c) and (e) detailed in

tae job deszription.

1. Kkesz2arch and develospaent to inprove the faormualations of Ashyranthes
syrup ani £ablais, Adznosma tablats and A®D (Anti ®eriodontiiis) liguid.

2. Develnpmzant of new tablat foraulations for 1-Tetrahydropalnatine hydro-
chloride, Tetrahydroberberine hydrocnloaride and Barberine chloride.

3. Improvament of sugar coating procedure and demonstration of film 2nating
of tabl=ts.

4, Developaent of gquality control protocals for the raw msterials; Ashyran-
taes bidentata (roots), Adenosma indiamm (aserial parts)

5. Devalsopment of pharmaacoposialspecifications for Tetrahydropalmatine
hydrochisride, Tetrahydroberberine hydrochloride and Berberine chloride.

6. Drawing up of quality specifications for the finished products; Achyran-
thes syrup and tablats, Adenosma tahlzts, APD liquid, Tetrahydropalmatine
HC1 tablsts, Tetrahydroberberine HCl tablets and Berberine chloride
tablets,

7. Studies on stability and shelf-life of above products.

The consultant spent the first few days disc.ussing with the group-lzaiers
of the standardization, foramulation and pilot plant divisions and gatting
himself apprised of the facilities available and the problams at hand in
order to draw up his programm= of work. He was also shown around the Instil
tute and the pilst plant machinery.




1,

+. ACTIVITIES 0T THE CONSULTANT

The aztivities of the consaltant were confined to thz formu? tion,

pilot plant, standardisation and analytical questions. A programaed time
schedule of the work to be carried out in the formulation ani pilot plant
divisions was drawn up by the consiltant in consultstion with the heads of
the two divisions and the vice director. But it was not possible to strickly
keep to the plan, due to various faztors including the non-receipt of
chemicals and equipmen®t that have been oricred and even huail wezather
conditions. Nevertheless a substantial part of the programme was ex2cuted
with a lot of improvisations. Tne staff of thz standardisation and analytical
divisions participated in the preparation of monographs and the developwent

of assay procedures.
The consultant conducted the following activities s

1. Discussions and progress review meetings with the C.T.A., Management of
tae Institute, National Projszct Director and the relsvant group leaders
(Annexure I)

2. Llectures on praduction of tablets and syrups, standardisation and quality
control, stability and storage of madicamnents and good manufacturing
practices.

3. Development of tablet formulations for l-tetra4ydropalmatine hydrochloride
(THP, HC1), tetrahydroberberine chloride (THB, HCl) and berberine chloride.

4, La%oratory szale production of tetrahydropalmatine hydrochloride, tetra-
hydroberberine hydrochloride and berberine chloride tablets,

5. Improvement of the method of extraction and formulation of Achyranthes
(Syrup and tablets).

6. Laboratory scale production of Achyranthes syrup and ampoules (oral use).

7. Formulation trials on Achyranthes tablets.

8. Sugar coating (laboratory scale) of tetrahydropalmnatine tablets,

9. Film coatinz (laboratory scale) of berberine chloride tablets.

10, Accelerated stability studies on the above tablets.

11, “2monstration of direct compression and double compression in tablet
production

12. Dev:lopment of quality contrsl protozols (Piarmacopoeial specifications)

for Achyranthes roots and Adenosma asrial parts.




13, Developnant of phaTaazopo2ial specifications for tetrzhyirapzlnatine
HC1l, tetrahydroberberine HCl and berberine chloride (as raw materizl).

14, Development of assay precsdures for tetrahydropalnatine, HC1l and
tetrahydroberberine HC1 in tablats.

15. Work ou: the parameters for the measurement of haemslytic ind=2x to
deternine the saponin coatent in Achyranthes roots and syrup.

16. Dz=velopment of specifications for Achyrantnes syrup.

17. Draw up in-process control procedureSfor the uncoated tzblets of
tetrahydropalnatine HCI, tetrahydroberberine HCl and berberine chloride.

18, Freiiminary studies on the extracztion of Adenosma indianun and recomnan-
dations on improved methods of extraction.

19. Resommend improved formulation for Adenosma tablets.

20. Recomiznd protocols for stavility testing of pharmacautizals in Vietnzn

21. Recommend a new solid dosags fora for AFD ligquid preparation and
improvameats in the formulation of the liquid itself.

22. Formulation and demonstration of the preparation of effervescant

granules.

The tablets ware made on a laboratory scale single puach mashine using
worn out punches and dies without much heed to the shap2 and size of tablets.
The non avail~' "lity of a heavy du®y slugging machine and concave punches
larger than 6 mm were limitations to the development of formulations of
tablets from plant extracts. The in-process controls during tablet manufacture
as required by good manufasturing practices could not be demonstrated due to
non-receipt of the necessary instruments up to now.

Pending the arrival of orders, some new formulations were made using the
chenicals brought by the consultant (Annexire 2) and the C.T.A.

The high humid (70 %) weather condition was a ccatinuous problem for
tablet making and coating. The plant extracts tended to absorb moisture and
some experiments had to be delayed or even abandaned as the humid weathar

continued up to the time of d2parture of the consultant.




The consulizat received the fullest cooperation of the CTA, NPD, Director
ad the Managament of the institute and all scientists who worked with hin.
The scientists wnd worked with the consultant were guidad and trained to be
conpatent in handling new plant extracts, phytochemizals, develerment of
formilations including stability testing and problem solving but as bench

scale operations.

5. OUT®UT AND DETAILS @ WORK
A. lestures

The consialtant conducted the following series of lectures (12 hours) in
order to update and enhance the kmowledge of scientists and phzrmacists o
the necassary theoretical backup and the latest developments in pharvwmaceu-

tical product development .

i. Forauilation, prodaction, quality assessmant and stability of syrups

ji. Tableis as a disage form. Excipients, 3ize reduction, mixing,
granulation and graanule charasteristics, compression, handling of
tablet defects.

jii. Tablet formulation and characteristics, inprocess controls and
manufacture.

iv. Coating of pharaazeuticals inclv.ing sustained-release forms.

v. Good manufacturing practicss, sampling, stability testing and

packaging.

The extent to which ihe latest developments could be used in a developing
country and the processes that could be effected in a pilot plant were
discussed. The procedures required by good manufacturing practices that
could not be demonstrated due to lack of facilities, were explained and
the need to adopt them was emphasized .

This enrichment of know-how was very useful in that the pharmacists
participated actively in the discussions about the work tney were performing
under the guidance of the consultant.his a result they became aware of th2
problems and attempted to seek solutions with a good understanding of tie
theory. This ensbled the consultant to guide and train them with ease aid

to get an increased work output.




B. Tetra“yircpalmetine Hydrochlorid= (THP, HZ1,

After extensive phartmasoloagical research, the Institute of Materiz Meldica
nas Jeveloped l-tetrahyiropalmatine as a single drug to b2 usad as a sedative
in the treatzent of some mental disorders. The drugz has been extracted fron
the tubers of various species of Stephania growing in Viet Nam. The drug has
not yet been included in the Vietnamese Pharmacopoeia. The hydrochloride

form has been used in the production of tablets of 57 mg.
1. Monograph specifications <

The specifications avzilable w2re the melting point, specific rctation
and the Amax. The consultant guided the personnsl in the standardisation
division to davelop pharaacopoeial specifications for THPE, HC1l (Annexure 3).

As the pharaacopozias available did not list this druz, specificationsz for
idenlification, purity and ass:.y had to be developed.

The TLC system used at the Institute could not distinguish THZ,HC1 fron
tetrahyidroberberine hydrochloride. Hence a sys*em suitable for the idanti-
fication of the two compounds was developed. In aidition a number of other
identification tests were incluied, so» that the factories tha:t do not have
facilities could have a choic2, The purity criteria required for pharmacopozial

specificzations were included.
2. Assay =

The assay procadure hitherto used in the Institite was found to be defective
as it was based on a UV spectrophotometric measurement of umax at 282 nm.
Tne consultant demonstrated that the oxidised products of THP including(irnex 2A°
palmatine absorb at this wavelenth and the extinction coefficient of
palmatine is even much larger than that of THP at this wavelength, Hence
sourious results would be obtained. Further the formula used in the calcula-
tion included an instrument factor although reproducible readings couli not
be obtained due to voltage flictuations. Both the scientist who is in charge
of the instrument and the heal of the standardisation diyision were una%le
to obtairn  reproducible readings even during tne same day, The instrumeat
was in a room which had variations of temperature and w2ataer and

it was switched on just before taking reailings. Bence the Cecil instrument




which is a non - recording manual type could therefore be used with a
reference standard if meaningful results are to be obtained.

The scisntists were trained in how to use it for an assay proc=dure
taking tetrahydropalmatine hydrochloride as the exatple (Annexure 4).
However they were warned that this method could not be used to test the
purity of THP,HC1 as the impurities in it would interfere with the
determination.

The assay developed by the consultant (Annexure 5) was based on HPLC
and had the following advantagzes 2

(i) Tne THP, HCl could b2 directly extracted from the tablets instead

of extracting the base as previously.

(ii) The impurities wers separated and appeared as a separa®e peak at

the same wavelength (282 nm).

Attempts to separate the pea%s of THP,HC1 and tetraﬁydroherberiné
hrdrochloride at this wavelzsngth were not completely suczessful duz to ths
linited nuntar of HPILC solvants available (Methanol, Ethanol and Hater).

However, use of methancl and monitoring at 282 nm partially resolved
the two peakse This could be used to detect any contamination with THB,
HC1 (in addition to the TIC methnd ). As peaks were symmetrical quantitative
estimations could ever be made.

The consultant also stressed the importance of measuring the specific
rotation of tie drug as the l-form is reported to be a sedative while tae
d-form is reported to sometimes show the opposite effect. The [Bl_] will
thus ensure that palmatine isolated from other plant sources ox oxidised

products have not been reduced to get the razemic tetrahydroform.

3. Ar-zlerated stability studies

Tetrahydropalmatine hydrochloride tablets produced in the Institute
developed a a y=1low colouration during normal handling. The consultant
conducted some accelerated stability tests in order to ascertain the cause
of instability. He took this opportunity to train the scientists in the
fornulation division on how to solve such problems and the procedure for

conducting accelerated stability studies. Exposure of the tablets to high




- 11 -

temperature (69°C), high hunidity (80 %) and direct sunlight revealed
that only the direct sunlight had a Jdeleterious effect and that too only
on the surfazes that were exposed. The change of colour during normal
handling was observed mostly at the edges of the tablsts. Exposure of
the raw material and half tablets indicated that the discolouration rate
was much less in the crystalline material and at the cut end of the
tablet. Hence the problem was identified as a photoxidation reaction
catalysed by the excipients used and contact with netal surfaces.

A testing model for conducting accelerated stability stulies (Ariexase
6) for th2 prediction of the shelf life of new drugs was handed over to
ths head of formulation along with a protocol recommending a stability
sanpling programme (Annexure 7) for actual shelf life determinations.
These recommendations have been based on the changing weather conditions

and the facilities available in mast of the pharmacies and houses.

4., Trial tablat formalations =

The scrutiny of the formula used for ths tablets revcaled that tale
hai been used as the diluent and magnesium stearate as the lubricant.

As the THP base was more prone to oxidation than the salt, the alkalines
magnesium stearate was replaced by stearic acid. Talc Was rzplacad by
starch as metallic i ons even in trace amountswould catalyse the photo-
oxidation reactions. In any case tale is hardly us=2d as a diluent.

A small amount of EDTL was incorporated as a chelating agent 4> reduce any
effect: due to punches,die and sieves used. The consultant was restricted
in his choice of excipients as where ever possible he had to select from
among the locally available material eg. lactose was not available:.

The consultant conducted some trial formulation experiments taking
this opportunity to demonstrate direct compression and double r:ompression
formulae (using chemicals brought by him) as a means of eliminating an
exposure to moisture and neat. But gocd flow properties and compressibility
could only be obtained by the wet granulation experiments, The tablets
produzed had good characteristics and were stable during normal handling.
They were still affected by direct sunlight while those kept inside the
lahoratory w2re white., Hence THP,HC1l tablets shoull be packed in well
closed eontainers protected from light. If necessary the cores
could be protected oy sugar coating.




5. Laboratocy scale production :

The best formila (Annexure 8) in terms of stability, flow properties,
compressibility and friability was chosen for the laboratory scale pro-
duction. Only 300 g of THP HC1 of required quality was available. 25 g
were used in the trial formulation experiments and 275 g were granulated
to be tablettedusing 6 mm concave punches to produce tablets of
100 mg weight. Unfortunately a mishap occurred during the drying
of granules in the oven overnight. The temperature of the oven hal shot
up to over 90°C, that the granules were brownish in colour in the morning.
The oven used hal no controls and the tempzra‘ure has shot up due to high
voltage fluctuations during the nignt. On keeping the good trial tablets
in the sam> oven overnight the sam2 discolouration occurred.

The consultant prefered to re-work the wiole sample by extracting the
THP HC1 from the granules but time constraints (two wzeks prior to ths
departure of the consultant znd the New Year Holidays (Tet) intervening)
and the non availability of further raw material (THP HC1) maie him to
find means of salvaging the procsss. Quantitative estimation of the granules
indicated a 97.2 % purity and a very small amount of palmatine. 20 g of
the granules wece handed over to the phytochenistry division to work out
the procedure to recover the pure drug and the balance quantity was
regranulated after adding more starch. The tablet size therefore had to be
increased. As concave punches largzr than 6 mm were not available, 7 mm
flat punches ware used even though the tablets were to be used for demonstrating

the sugar coating procedure.

Details of general quality control parameters fc. <he evaluation of
tablets were given (Annexure 9). A protocol for the in-process control
of TYP HC1 plain tablets was worked out (Annexure 10).

A monograph on Tetrahydropalmatine tablets was also drawn up (Annexure 11)
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6. Sugar coating :

Tne flat 7 ma %ablets produced using the old 4-punch machine showa2d
noticeable differences in tablet thickness and hardness. About 25 - 30 %
of the tablets were thicker than the rest indicating a non-uniformity in
the punch lengths (At least one punch should have been slightly shorter
than others).

Due to time constraints and ths need to demonstrate the somewhat
different sugar coating procedure recommended by the consultant
(Annexure 12) it was decided to coat the tablets. The consultant noticed
that there was no practics of seal coating of tablet cores even when they
were moisture sensitive. As such tablets prepared from plant extraczts
developed cracks after some time. Thi2 ne2d to seal coat certain types of
tablets was stressed. The THP dCl tablet ¢ores had to be protected from
moisture as starch had besen used as the diluant, binder and the disinte-
grating agesnt.

As coating of tablets had to be done without a proper air handling
system and under very humid (90 %) conditions, a lot of improvisaz*ions
had to be dnne. A laboratory scale csating pan was used heating it directly
by keeping a hot plate underneath. The area wWas heated using a roomn heater
and the drying air was applied using a hair drier. Still for all the
conditions as required by good manufaturing practices could not be obtained.

The drying of tablets overnight after the seal coat,had not been done
as recommended as the oven had been switched off exposing the tablat cores
to the high hunid conditions in the laboratory. At the sub coating stage
the differences in the hardness showed up by some tablets tending to
laminate .

The defective tablets were removed and the sub coating was continued.
Another problem that surfacedat this stage was the uneven 1lmpy appearance
of the tablet cores particularly at the edges. The acacia powder in the
dusting powder had absorbed moisture and became gummy in contact with the
sub coating solution. The unevenness at the faces could be corrected but
tho* at the edges was difficult to correct resulting in some tablets not
being quite circular even after the grossing and smoothing stages. Tn=z
formula of the sub eoat dusting powder was thus modified by removing tne
acacia powier and increasing the percentage of powdered sugar althouzh in
the experiénce of the consultant acacia powder had given good results
under different atmospheric conditions.




Colour coating was continued with the defective tablets being present
as the load was jast sufficient for the proper use of the coating pan .
Although the consultant wanted to demonstrate the use of a lake dye
suspension it was not possible due to unavailability of a lake dy=.

The polishing procedure practised in the Institute was to warm ths
tablets to 50 - 70°C, add a small quantity of amelt of paraffin wax
in liquid paraffin, put them in a bag and roll the bag in the pan for
3 - 5 hours. The consultant demonstrated the use of a polishing pan and
a solution of wax for poiishing. The coating pan was converted to a
polishing pan by lining it with a layer of paraffin wax and a solution
of beewax in chloroforn was used as the polishing solution.

The whole cozting ard colouring prozadure was not up to the standard
expected by the consultent. It is a difficult task to change the prectices
of an experienced coater by a single run. But it is hoped that at least
the new s’2ges (sealing and polishing) de introducad in coating of tablets
in the future. It is hoped that one would aporeciate the difficulties of
a consultant who has to do make shift arrangzements and improvisations.

The consultant would like to emphasize that production of good quality
coated tablets would not be possible unless an air corditioned room witn
a dehunidified air circulation and a coating pan with the necessary air

handling system and spray instruments are made available.

C. Berberine chloride
Berberine chloride is used as a drug in a number of countries.

Japanese and Indian pharmacopoeias contain monographs on it. It is used
in the treatment of non-specific diarrhoeas. The raw material for the
extraction of Berberine is available in Vietnam and already it is being
extracted on a large scale at the Ho Chi M'nh City Drug Factory. The
Institute has produced tablets of Berberine Chloride containing 100 and
50 mg.




1. Paarascopszizl Monograph (Annexure °3)

As 3erberine Chloride has not yet been inclujed in the Vietnam=se
Pharmazopa>2ia, monagraph specifications for the raw naterial was worked
aut. Most of the details in the the J.P. and I.P. were similar and could
be directly adopted. The sample handed over to the consultant had no
aoisture although Berberine Chloride crystallises out with up tn three
moleciules of water of crystallization. On inquiry it was revealed that
the sample supplied had been crystallised from methanol. So the drug had
to be recrystallised from ho% water before the specifications were checked.

As the identification tests for Berberinz and Palnatine closely resemble
each other a system was developed to distinguish betwzen them so that any
contanination with palmatine could be detected. This was an addition tc
the specifications found in ths other two pharmacopoeias. The assay
procedure given in the J.P. and I.P. was retained. But an additional
assay proczduring using HPiC was ineluded as it can Ye conveniently used

for the routine assay of tablets (Anmexire 14).

2. Tablet fornulation trials

Although the Institule has previously made Berberine Chloride tablets,
the formula has been misplaced and was not available to the consultant.
Hence he had to try a few formulae taking into account the properties of
the compound and the decision to film coat the tablets. Magnesium steerate
and talc were excluded from the formulation and stearic azid was used as
the lubricant (Annexure 15). Although 6 mm teblets were to be made 7 mm
f1at tablets had to be maile because of the small amount of material supplied.

The inprocess controls for the tablets were also prepared
(Annexure 16).
A monograph on Berberine tatlets was also drawn up (Annexure 17 )




z

3. Leborztory sczle production

The consultant was supplied with 160 g of berberine chloride which had
been crystallised fror methanol. 20 g were used in formulation trials and
the balance was used in precducing tatlets to be film coated. The formula
which gave good tablets (fnnexure 15) was used with some modifications to
increase the weight so as to produce a sufficient load forfilm coating.
Drying of granules was again affe_ced by the high voltage during the night
although a different oven wes used. Ewen good trial tablets when kept in that
oven showed a2 darkening of colour overnight. This was brought
tc the notice of the management so that remedial measures could be taken to
stabilise the voltage et night. The tablets were prepared using these
granules so that film coating could be demonstrated. The tabletting was

done on a 4 punch machine using 7 mm punches.

4, Film Coating

Although the load was not sufficient for the laboratery coating pan, thre
process was demonstrated just before the departure of the consultant. The
prevalent westher conditions necessiteted a lot of imprevisations such as
heating the pan using a hot plate, hezting the room but the humidity was
too high. There wzs no exhaust system. The drying air was supplied using
a hair drier. The procedure (Annexure 18) had been given by the consultant
and the formulz II (without colourant) was used in this inscance.
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D. Tetrahydrobsrberine Hydrochlor:ide

This is a new drug dev=lop2d by the s:cientists of the Institute after
extensive chezical and pharmacological research. It is a safe tranquilizer
with no addictive properties and with a high therareutic index. The rac2aic
form is used as the drug and there are no reports of investigations on tne
two individual isomars.It is producad as a semisynthetic drug By the reduc-

tion of the - naturally occurring berberine.

1. IbarnacquelalAgp?plflcatlons

As there were no previous reports on the specifications for the drug ,

tne consultant guided the staff in drawing up pharmacopoeial specifications.

The waole monograph was work=d out including an assay based on KPLC (Annex 17 &

oc). UV spectrophotometric method could not be ased ( N\ max 234 - 286 nn)
as berberine too absorbs at this wava2length. Tne produzt supplied to the
consultant was pale yellow in colour ard contained same berberine chlorii2
as a1 impurity (shown by the HELC and TIC ). Hence a permissible limnit
for berberine chloride was included in the monograph. Thnis could b2 deleted
once pure crystalline THB, HC1 is made available. In sontrast to THP, HCI1
this compound was much less stable in solution. Solutions be® » yellow in
ealour and showed tne presence of berberine and other oxidation produsts.

2. Trlal Formulations

Several formulations were tried varying some of the excipients (1imited
choice) and a good formula (innexure21 ) was selected after subjecting the
tablets to accelerated stability testing. The drug wes becoming yellow when
exposed to light and temperature in the presence of moisture in the raw
material state. Hence care has to be tzken during the production stage tc
contrel these conditions. The humid conditions delayed the laboratory
scale production.

3, Laboratory scale production

The consultant was supplied with 200 g of THB, HC) as  pale yellow
crystalline pcwder. 30 g were used in the formulation trials ard the
belance was tabletted using the selected formula and 6 mm concave punches.
Good tablets with the required characteristics were obtained. The specifi-
cations (Annexure22 ) and inprccess contrcls (Annexure23 ) were drawr up

using these tablets.




E. Achyranthes bideatec*a Blure (Amarenthaczae)

The roots of ichyranthes bidentata had peen used in tracitional
medicine for a long time. It has been indicated for a number of aiiveats
inzluding inflammatory condit.ons, painful micturition, amsnorrnoea,
congestion due to trauma, lumbago a7} haematuriz. Thz phanaazological
research carried out at the Institue has established that the extrast
has antiinflammatory, hypotensive and hypocholesterem.ic 2ffects on animal
12od21ls. In eombinstion with other plants, it has beea shown to be active against
periodontitis, lunba2gd and polyartnritis. Clinical reseawch has supported
the hypochnlesteremiz, hypotensive and antiinflamiatory effects.

Chemical investigations have indicated the presence of triterpenic
saponin8 and steroids in the roots. The genin of the saponir® has been
identified as oleanolic azii. Pharmacological studies conducted st the
Institute indicate that saponin fraction is active against chronie and
acute phases of experimental iaflammatory action and inactive in lowaring
the cholesterol level ia aninal models. The fraction that is responsinle

for the hypochnlesteremic action has yet to be determined.

1. Pharmacopoeial Monograph

The current Vietnanese Pharmacopoeia zontains a monograph on the roots
of Achyranthes. It describes the morphology, microscopy, powder microszopy
of ine roots and froth tests as a means of identification. Purity tests
only include the moisture content and foreign natter. Tne monograph also
describes the method of processing the roots. Fumigation with sulchur is
done a number of times to reduce fungal growth as the roots contain a
l-rge propotinn of moisture and polysaccharides.

The consultant was supplied with the raw material fron the market. Tne
samples supplied had different organsleptic characteristizs. They could be
broadly classified as light brown, dark brown and brownish black samples.
Tne swaetness of the three categories also varied; the brownish black
beisg the sweetest. The differences in colour were explained as being du2

to the age of the sample. The degree of sweetness indicates that a process
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of fermenistinn or mati-ation is taking place during th2 storaze. The

three samplas were studied separately for the m-~isture content, extractives,
ash coater:, reducine sugar and the saponin content. The results were
interestiag in that the oldest sample had 12ss sapanin than other UWo

as shown by haemolytic index and more water solible and ethanonl soluble
extractives than the other two. The content of reducing sugar was sinilar.
Saponiis seem to unlergo hydrolysis on storage giving more non reducing sugar.
These variatinns made the drawing up of specifications difficult. VWide
ranges were allowed to asconrlate the different types. The current phariz-
conoeial specifizatinns were improvad to include identific ation tests,
purity criteriz and quantitatire estimation af reduziag sugars and saponins
(Annexire 2l ), Mor2 work is needad if tne types are to be offic ally
recogaised. Procedures for the determination of monograph specifications

are given in Annexure 24A.
2. Haemolytic Tndex

The est .isn of the saponins was carried out using the haemnlis inlex.
As a standard saponin was not available sals th2 apparent haemolytic inlex
was deternined. The quantities of extrzct and the blood suspensisn to b2

used were daterniqed after a faw experinents (Annexare2S ).

3. Improvament of Achyranthes syxup forailatinn

Achyranthes syrup prepared in tae Institute had stadility and clarity
problens. The sample handed over to *the consultant in Dezember 1C27 was a
clamdy brown suspension although prepared in Auguast 1987. Tne sinzle dnse
anp-:12s (oral nse) were the same.

After scrutinisiag the methol of preparation,t1e consultant conlunted
a series of extractions to determine the extractibility into 96 % alzotol
and n-bvitansl. Aleool {36 %) extracted half as muich and n-outansl a
quarter as mach as the weight extracted by the aqusous alznnol (40 %)
used in preparing the syrup.The concentration of the aquemis alzohol %o
4 11 the volune wild lead to the precipitation of son2 water as well as

aleonnl 30lunt2s giving a saturated coacantrate whieh aizht further
'~ -~




precipitate material once the syrup is added. Hence the process hal to be
axiified taking into aczount the costs on alzohol and tae pharmacoloagical
finding that some water soluhle extractive is necessary to lower the
cholesternol level.

Percolation of cut ro:ts was found L5 he inefficient as the marc
retained alot of alza10l which cold 2ot he expressed with the available
equionent. The moisture content nf the roots is as high as 25 % and unless
the cell structur: is damaged, it is difficul® to get a go:d extraction.
As these couldl only H2 done using the facilities of thz pilat plant, *the
consultant zould »Haly {apecave > the perzolatioin nrac2ayre and that too
on a very small scale (2 kg) (Annexure 26).

The volume of alcohol used was the same as that used in the Institute's

method but without dilution. The recovery of alcohol from the marc was more

effinsient as water was used in continuing the percolation. The extract wes
not sut ected to drastic heat treatment as only the alcchel was recovered
by distillation. The bulkiness of the extractive was less but should
contair. the saponin . The recovery of alcohol from the alcoholic (96 %)
percolate and the aqueocus alcoholic percolate ‘were dcre separately and

the aqheous extracts were mixed, Some precipitatien cecurred at this state
and the precipitate shoulé *e further irvestigated chemically and pharme-
colcgically. Filtration gave a clear extract to which a preservative was
added. The solution was sweet and could have bteen developed as the finished
product after flavcuring.

This extract showed a slight clcud ness on storage particularly at lower
temperature. The solution cleared on warming. Investigations revealed that
the cloudiness was due tc the precipitaticn of an organic acid. The pH of
the solution was 3.5. Ad;ustment of the pE to 6 - 6.5 with sodium bicarbonate
resulted in the evolution of carbon dioxide and a very clear solution. This
extract was given for pharbacOIOgical evaluation.

The syrup was then made by incorporating sugar directly into the extract.
A small quentity of glycerin was added to aid any solubility problems.

The syrup was flavoured with anise oil as it gave a better flavcur.
Besides the use of -synthetic -isoanyl acetate could be avoided as anise oil
is obtained from lacally available star anise.




Tre ccnsultant reccrmends thrat the extrac: te markeed as *hre firiched
product in order tc aveid the use of svgar which is contrzirdicated Ior
d:sbetics thereby ever. saving on the costs. Ampoules or multidose

cortainers could *e packed.

L. Standardisation of the extract

The stzndardisation of ihe extract wes tc have been done usirg the
haenclytic index after tre pharmacolcgical evaluation. The ccncentrated
percclete could have been assayed for saperins and then diluted tc the
required strength in making up the finished preduct. But tre phermacclcgical
findings (discussed belcw) fecussed a pretlem that whetrer it was correct

to standardise on tre saponin cortent. This matter remains to be settled.

5. Tharrecclcgical Evaluation

The result of tre pharmacclogical evaluation revealed *hat the new ciTUf
wee much mere active ther the old formlstion in lowering the chelestercl
jevels ir: ratbits. The resulte were sign:ficant ard a further study is
awzited. The determination of saronin content usirg thre haemclytic index
chowed thrat the new fcrmulation had substancially less saponins thar the elc
syrup. This supports the earlier finding that saponirs themselves were not
active in lcwering the chclesterol levels. It will be irteresting to test
the new fcrmulaticn ageirst acute and ckronic inflammation where sapcnins
have been showr to be responsitle for tre activity. It is also possible that
the old syrup has undergone some change (as seer by the brownish suspension ),

which is interfering with the determination of haerolytic index.

6. Specifications for tre syrup

The specifications fer the quality assessrent of thie syrup were develcped
(Annexure 27). Some accelerated stability studies were done under high and

low temperatures, exposure to light and tre atmospheric huriidity ecnditicns.




7. Aclogranthes Tzblets

The tablets produced in the Irstitute had the Icllowing problens
(1) The desired disintegration time could not te ackieved
(2) Sugar coated tablets tended to crack on storage
(3) The colour of the tzblets faded with time.

The extrset had been subjected almost to caramelization that they formed
hard tablets, which would not disintegrate within 30 mirutes. Ko disintegra-
ting agent hed beer added. In order tc solve this problem for the procedure
presently used, starch was used as part of the filler znd dry starch was
included after gramulation as adisintegrznt.

The erzcking of the sugar coat can te due teo many reasons including storage
corditicns. The fact that thke final grarules were absorbting scme meisture
during tableiing weculd lead to hydrolysis and oxidative processes which show
up with time. Hence *he incorpcraticn of a stzbilizer is indicated. Further
the sugar coating had been done without & sezl coat expesing the tabiet to
the syrup solution. L seal coat or s better and a more stable extract may
solve this prcblen.

Tre colcurant end the method of colour coating could not be exarired
but a new colour ccating form:letion was suggested.

As menticned previoucly, the raw material and the extraction parsmeters
were so variable frem batch to batch, standardisation on thre weight of the
extract wculd not give uniformity of dcsages. Scrutiny of the extraction
procedure ard the tablet formulation showed that the prccedure could be
imprcved so as not to sutject the active principles to drastic hest treat-
ment. The btulkiness of the extract could alsoc be reduced such that the dose
of five tablets at one time could be cut down. The ccncentrated extract
contained a lot of sugary and polar material making drying diffi:cult. Tre
consultant carried out twc separate percolations, cne with 96 % alcohol
and the other with 40 % alcohol in order to study the procedure used in
the Institute. Ccmparison of thre first 1.4 1 of percolates showed that the
weight of material extracted using 40 % alcohol was elmost double the
weight extracted with 96 % alcohol. Thus a lot of water soluble gummy
material was being extracted with 40 % alcohol which brcught about some of
the prcblems mentioned. n-Butancl extraction of portions of the twc extrscts
gave nearly the same weight of extractives., Hence if the butancl extractive
is pharmacologically evaluated, the bull can be reduced tc almost a quarter

end a realistic dose regimen can then be produced.




As the alcoholic (96 %) extracts were found to be active in lowering
tre cholestercl levels,the formulation of tzblets using the two extracts wes
continued. After the recovery of the alcohol the extracts were evapourzted
to ottair. a liquid concentrate shLich could not be dried further. Diluents
were ‘ncorperated (to get 0.25 g of extract per tzblet) and the sticky rass
could nct be dried even at 60 - 90°C. Tre practice had been to get a dry mass
after addirg the filler and subject it to dry gramlation in a eoscillating
grerulator. This was riot possibl with these extracts , may be because of the
high humid conditions. Pert of the G€ % alcoholic extract was formulsted as
a.125 g tablet (Anmexure 2 ). Hence more diluent could be added to carry cut
a  wet granclation. Good granules were obtazined but the tabletting coulc rot
be done due to high humid conditions. The granules tended tc pick up moisture
durirg tablettirg. The strength was reduced to half es the extractive was
half tkat procduced by tke 4C % alcoholic extraction. These tablets once rade
should be serit for rharmacolcgical eveluation. ‘

ther. dry extracts are obtzined usirg the pilct plant facilities, sluggirg
ray be a btetier method of rreparing the grenules. At present the extract is
subjected tc drastic heat treatment in the preparation of the concentrzte
and agzin tc EC - 00°C fer long periods to get a drug nass.

The consultent suggested 3  alternatives procedures (Lnrexure 29) for
the extraction of rootes fer the preparation of tablets. The chcice amongst

them would have to await pharmacological evaluation.

8. Standardisation of Dry Extracts

The variability of the quality of raw mezterial and the extraction
procedure pararmeters woculd result in batchwise variations of the extractive.
Hence standardisation of the extract is essential., Although it was expecied
tc have been standardised on the saponin content, the latest pharmacological
results have created some doubts. Hence till these are cleared, the consultant
reccmmends that two preparaticns be marketed, cne as en antiinflammatory drug
and other as a hypocholesteremic drug. The antiinflammatory drug canr be
standardised using the haeuolytic index. As for the hypocholesteremic effect
further experimentation is necessary. Activity directed fractionation of the
extract has to be cerriad out in order to define the frection that is respon-
s:ble for thre cholestercl lowering effect. Unce this is done, a procedure for
its standardisaticn cculd be developed.




F. Adenosma irdianum (Lour.) Merr - Scrophulariacesze

Three of the nine species of Aderosme found in Vietrnam are used in
trediticnal medicire ir the treatment of fever, jaundice, vertige and as
a digestive and a diuretic. Only Adenosma caeruleum has been inclwied in
tiie current Vietriarese Pharmacopoeia although all three species are widely
used in the treatment of liver and bile diseases. Adenosma indianum is the
nost abundant. widely distributed raw material. The Institute of Materia
Med:ca has conducted very detailed and elaborate pharmacological research
on Adenosra indlanun to demonstrate a number of activities among which
its chelagogue action in the treatment of hepatitis constitute an criginal
contribution of Vietnarese traditional medicine tc health care. The pharma-
cological findings c¢:: liver disease have been surplemented ty clinical
trial results. Some chemical cornstituents have been identified. Activity
studies have only been done using egJeous extracts, zlcoholic extract and
the essential oils. Further investigations on activity directed frectionztions
are necessary tc isclate the active priciples or determine the most ective

fraction.

1. Mcnogreph spucifications

The Institute has bteen preparing a monograrh on Adenosma indianun to be
ircluded in the second edition of the National Fharmacopoeia. The consultant
recommended that more details should be included in the mcnograph ard guided
the staff in doing so. Identificaticn tests using TLC of essential oils and
flevon ids so as to distinguish indianum frem the other twe species were
worked out. Other criteria such as the ash content, water and alcohol
soluble extractives were also included {Annexure 30). Further work is
necessary to determine the differences in the flavonoid, polyphenol and
seponin constituents among the three species. GLC analysis of essential oils
of the three species was done to use the chromatograms as finger-prints to
differenciate the three species. The wcrk on this plant could not be
completed as the scientist responsible for this work had tec go on official

leave.
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2. Adenosma Tatlets

The prctocol used presertly for the extraction of Adenosma needs quantita-
tive detsils as the extraction is carried out by jmmersing a sackful of cut
pieces of the aerial parts in water and boiling fir 2 hours. Two such extracts
are made. There is no attempt to retain the vclatile o0il components which w:ll

get steam distilled during the process. There is also drastic heat treatment
in evaporating the colibined extracts to get a concentrate and again heating
with the excipients to get a dry mass. No attempt has been made to standardise

the extract.
The consultant conducted some preliminary work using organic solvents for

extrection but could not complete the work as the scientist detsiled tc do
this werk had to go abrcad or a training fellowship. However the corsultant
recommended prccedures for the improvement of the method of extraction
(Anrexure 31) and trial ferrulations for the atlets (innexure 32°).

A method for the standardisation of the drug extract has toc be worked out.
It is suggested that the flavonoid or polyphenol centent te used for this

purpcse.

APD is a liquid compound preparation used in tre treatment of periodontitis,
gingivitis and acute irflammation of the buccal mucosa. Considerable aricunt
of research had been done in the Institute of Materia Medica tc deterrinre the
pharmacological activities of the three individual plart extracts. The com-
pound liquid preparation has bteen subjected to clinical trials with encoura-
ging results. The preparation contain the extractives of the following 2

Aerial parts of Solanum hainanensis - € parts by weight
Roots of Achyranthes bidentata - 2 parts "
Bulbs of Eleutherina subaphylla - 2 parts "

The final preparation contairs 13.5 % of alcohol and is menthol flavoured.
Tre mcde of administration is to keep 10 ml of liquid ir the mouthk for one
hour or longer. The consultant had discussions about tre dcsage form as firstly




an alcoholic scolution is being used to le in contact with the sensitive
buccal mucesa for a long time and secondly that the mode of treatment is
very inconvenient to the patient. He suggested that a slow
relessing lozenge or pastille form wculd be a more convenient form or if
a liquid is still essential, then an aqueous preparation tc be formulated.

/The purpose of using alcochol was not evident as alcohol has not been used
in the extraction and as benzcic acid has been added as a preservative/.
The sample examiped by the consultent was a cloudy suspension and seemed
to have stability problems.

The method of preparation lacked a great deal of efficiency and reprcduci-
bility as large pieces were being extracted, the quantity of wezter used
being not measured erd the time of extraction being conveniently fixed. The

f£inal dilution was made tc get the extractive of 1 g of the compound drugs
per nl.

The consultant after considering the chemical constitierts of the three
plants reccmmended impreved procedures for the extraction (Armexure33 ).
The use of alcohol for extraction although is expensive at rresent due to
difficulties of recovery will be a saving when pilct plant facilities are
used to recover ncarly the total quertity of alcohol used. Besides 2 better
product will result as lower temperatures are used for the extraction and
removal of solvent thus retaining active priciples which are thernolezhile.
Extracting with a large volume of water and then ccnecentrating weculd be
westeful as much meterial will be precipitated sometimes together with the
active priciples (for & liquid preparstion).

The consultant requested the prepared extract concentrate so that he
could do some trials on a solid fermulation but due tc time constraints
it was not supplied. Hence he recommended two formulations (Annexure3&4 )
which could be tried and clinically tested. A new liquid formulation was
also recommended (Annexure3? ) i the case of a preference for a liquid

dosage form on grcundsof efficacy.
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€. UTILIZATION O RESULTS

The specifications developed for both plant and phytochenical raw
raterials can be included as monograrhs in the National Fharmacopoeia.

They can immediately be used for the quality assessment of raw materials
before purchasing or before being used in mamufacture of the products. The
asssys developed can be used in tre determination of the potency and ccntent
unifermity of the finished products. The specifications for the finished
products may have to be amended slightly after pilot scale production as
they were drawn up on lab scale production.

The tetlet formulation develcped for the phytochemicals can te used for
the production of the tablets but some modifications wculd be necesszry to
upscale them to pilot scale level production.

Tre recommended inprocess contrcls and the evaluation criteria for tatlets
can be introduced once the instruments are received.

Achyranthes syrup could te prcduced using the new formulation and its
quality assessed but tsblets have to await the evaluation of the proposed
methods of extrzction.

The metheds of extraction and formulations recormended for Adenosma and
AFD preparation are to be evzluated both chemiCally and pharmacologically
to see whether further modifications would be required.

Standardisation of Achyrantres extract eculd now te done for tre prepa-
rations to be used as antiinflammatory drugs using the haemolytic index fcr
saponins.

Systematic stability testing and shelf life determination of the finished
products could be commenced for every product made in the Institute. Tablets
with a better stability and finish could be produced by following the sugar
coating procedure recommended. It is hoped that the seal coat and the polish-
ing procedures will be introduced. Film coating on a large scale will have
to await proper equipment and facilities.

The good manufacturing practices demonstrated and recommended to be
introduced should be given high pricrity in implementstion.




7. CONCLUSIONS

The consultant within the constraints of facilities and the allocated
time could only accomplish the tasks that have been described :r chapter
five. When one scrutinizes the job description leaving items (a) and (d)
the tasks have been adequately covered.

The counterpart staff were given a good training in research methods
on how to improve fcrmulations, develop new formulations, solve problems,
conduct accelerated stability studies and deterrine the shelf life of
medicarents. As the facilities in the 1lab were very scanty and inadequate
make shift arrangements and improvisations had to be done. For example
clarification problems had tc be settled with filtretion through filter
parers. Though methodology has been immrted, actual processes ere still
to be dermcnstrated using pilot plant facilities. The product and fcrmulation
development procedures were restricted only to the facilities =nd chemicals
available in the laborztory.

Some granulations are done by drying the wet mass and grarulating the
dried masc using 2 dry granulatcr. This is en imprcvisation done at the
institute which has many disadvantages. The necessary range of stainlecs
sieves are alsc not aveilable for large scale manual progedure.

The quality of tzblets carnot be higher than the quality of granules from
which they are made. Thus the design of the granulation system is a crucial
one and t.e prccurenent of a drying cabinet should be urgently considered.

Achyranthes syrup wes produced using a new formulation but could still
be very much improved using the facilities available in the pilot plant.

The development of tablet formulations of plant extracts will have to wait
the ecmmissioning of the pilot plant as the facilities availatle presently
are not efficient. Drying during sugar coating on a large scale is done by
using a hot plate system to heat the pan. There is no exhaust system excert
a room fan. This method should be discontinued if the products of a modern
pilot plant facility are to be improved to the desired quality. Hot air irlet
system and an efficient exhaust system are essential. If f£ilm coating is to
be intrcduced spray equipment is also necesSary. A couple of steam jacketted
kettles wculd be a worthwhile addition to the facility. Anotrer important
factor which affects the quality of coating and the process in general is the
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relative humidity of the hot air and the envircnment. Good results could be
obtained using air with a relative humidity between 35 - 50 %. The RH of the
lzboratory was near 90 % when the coating was done. Hence taking the weather
conditions of Hanoi into account, an air conditioned room with a dehumidified
air flow should be considered.

The counterpsrt staff were trained in the modern manufacturing practices
by conducting a series of lectures wherever Possible demonstrations were
done to train the persons who were on the job. The practical training wes
restricted to the equipment and chemicals available but the necessary theory
was imparted with the hope that the theory could be applied when required.

ihe facilities in the standardisation laboratory were limited being a
newly estzblished laboratory. But most of the tasks expected from that divi-
sion were accomplished in that quality standards for most of the raw materials
indicated by the management were completed. Those of finished products were
dcne in a dreft form pending the preducts of larze scale marufacture. Tre
counterpart staff were trazined in use of modern spectroscopic and analytical
methods and on the develiopmert of assay procedures ard identification tests.
Standardisstion of plent extracts was demonstratec using the haemolytic irdex
fcr sapenins as an example.

Process monitoring methods were explained and prctocols was reccmmended
but could not be demonstrated. The proquection of dosage forms, stability tests,
latelling and packaging. purchase and storage and quality assessment of
pharnaceuticals ir. accordance with good manufacturing practices were stressed
arnd deronstrated whereever possible.,

The main tasks of pilot scale production of modern dosage forms in a
standardised and a stzbilised form and the development of techniques tc
obtain extracts of the required quelity using the pilot plant facilities
can only be accomplished after the commissioning of the pilot plant including
the tablet mzchine.

The consultent has tc conduct well controlled scale up experiments on the
tablet formulations developed in the laboratory in order to accurately
define the variables such as drying time of granules, residual moisture ,
granule size reduction, blending times etc. within specified limits. When
e new formulation is to be transferred to production, the research pharmacist.

should be responsible for the initial scale up and the production runs.




The high speed tsblet production also requires the proper gramle

flow from the hopper to the die cavity. The flow has to be monitored so
as to make the necessary modifications tc the formula.

Anotter important aspect of pilot plant production is to ensure that

the tablet characteristics developed by the consultant are efficiently
reprcduced on the production scale.

The consultznt feels that unless he completes the above tasks, his job

only would have been half done and the benefits of his mission wculd not
be fully realised. Hence he recommends a re-visit during the time of the
presence of the prccess engineering expert so that the full utilisation of
the pilot plant facilities in the production of drugs made by the Institute
could be deronstrated and the pilot scale production of dosage forms

organised.

Te

2.

3.

6. RECOMMENDATIONS

As the quality of a medicament has to be built into the product ani
not assayed in, it is recommended that all operations connected with
the rroduction of drugs from raw materials to the packaged product
should be carried out in accordance with good manufacturing practices
detailed and developed by the consultarnt.

An impcrtant requirement for a tablet making area is a controlled
environment. The temperature, air flow, humidity and light have to be
maintained at optimal levels throughout the year in spite of the changes
in the weather. The consyltent therefore recommends that the Institute
considers the suiteble air conditioning of the tabletting area including a
dehumidified air flow system as an urgent need for the production of

good quality tzblets throughout the year.

The facilities afforded by the pilot plent are moderm, efficient and
time saving. But some equipment are required to ensure the production
of efficacious and accurete dosage forms of reproducible quality.




4.

6.

Tre consultant therefore recommends for the kind consideration of
the UNDP the procurement of the following items to realize the
objectives as envisaged.
(1) A heavy duty slugging machine. (2) Dryirg cabinet with trays.
(3) An air handling system and spray equipment for the ccating pan.
It would be preferable to have a deduster. A strip packing
machine would ensure a suitable packing system for the mocerrn

dosage forms.

As the attainment of the major cbjectives of the project is the pilot
sczle production of quality dosage forms for sustained clinical trizls
in the first instance s the consultent recommerds that he be recalled
after the commissioning of the pilot plant tc upscale laboratory
precesses.to conduct studies or  process monitecring and process
optimization, to standardise tre plant extracts, arnd to demonstrate
thrcugh the pilot plant facilities the steges where the facilities of
unit operations could be prcperly utilized in the improvemerit of the
preparation or extracts and finished products so that the pilot plant
would be maximally used. He could also develop the protocols necessary
for the transference of pilot scale production procedures to industrial

factories for large scale preduction.

Proper drying of wet granules is an essential requirement to get the
required flow properties for the achievement of weight and content
uniformity in tablets. The consultant recommencs that the Institute
get the ovens repaired to include the necessary variable contrels.

The development and improvement of precducts, stability testing and
quality assessment are continuous operations of a pilot plant set up.
As suck the consultant recommends that the Institute considers the
upgrading of facilities in the formulation and standardisation

laboratories on a priority basis. Improvefent of the facilities in
these 1labs even stagewise will add to the quality performance and

efficiency of operations.
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ANNEXURE 2

CHEMICALS BRUGHT BY THE CQISULTART

Sodium benzoate

Benzoic acid

Sodium metablsulphite

Sodium bisulphite

Methyl, p-hydrexybenzoate (Methylparaten)
Propyl, o-hydroxybenzoate (Propylparaben)
Butylated Hydroxyanisole (3di)

Butylated Hydroxytcluena (3H7T)

Talc (aistestos free)

Stearic acid

Magnesium stearats

Sorbic acid

Polyethylene glycol 20C0 (PEG)

Yjethyl cellulose LCO

Methyl cellulcse 000

Microcrystalline cellulose

Cartoxymethyl cellulose (CHMC)
Hydéroxypropylmethylcellulose (HPMC)
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ANNEXURE 3

MONOGRABH TN 1 - TETRAHYDROPALMATINE HYDROCHLGRIDE

CHZO HCL

CHZG
OCH
3
02 11{250 h}I oHC1
obH3 Moleculer weight 391.88
Tetrahydropalmatine Hydrochloride contains not less than 98.0 ¢4 and not
more than 102.0 % of 621H250 N,HC1 calculated with reference to the dried

substance. 4

Description . Fhite or creamy vhite crystalline powder; odourless. Turns
yellow when exposed to direct sun light.

Solubility . Soluble in 500 parts of water, 100 parts of chloroform,
100 parts of methanol, 150 parts of alcohol. It is fairly
soluble in hot water.

Identification

A. Dissolve .01 g of the drug in 2.0 ml of conc. sulphuric acid
and werm. Gives a colourless solution which turns oranre red
upon the addition of 2,0 ml of conc. nitric scid. Dilution with
water results in an orange red precipitate.

B. Dissolve 0.10 g in 20 ml of water by warming, add 0.5 ml of
dilute nitric acid. Cool and filter after 10 minutes. Add to
3.0 ml of the filtrate, 1.0 ml of silver nitrate solution (5 %);
vhite precipitate is formed.

C. Carry out thin layer chromatography on a 0.05 % solution of the
drug in methanol using the following systems
(a) Silica GFyg - solvent system; Toluene : Ethyl acetate 3

Dimethyl < ‘amine (14 22 2 1)
Flourescent spot when examined at 365 mm. Rf 0.76
(cf THB, HC1 Rf 0.84)

(b) Alunina F,., - Solvent system ; n-hexane
Gl acetic 2d1d (45 z 45 3 10)
Flourescent spot when examined at 365 nm ; Rf 0.46
(c£ Rf .49 for THB,HC1)

Dragendorf's reagent gives orange coloured spots.

Chloroform 3

N.B.
Rf velues depend on the plates as they are hand made.

Purity 1. A solution of 0,10 g inhot water should be clear.
2. Specific rotation /=< /D = - 291 (0.9 % in Ethanol)
3, Melting range 213 - 216 "C.

Related substances . In the HPIC assay, any peaks other than the main peak
should be less than 2 % of the area of the main peak.

Acidity . Shake 0,10 g with 30 ml of water, filter. Add 2 drops of phenol-
phthalein to the filtrate end then 0,10 ml of .14 sodium hydroxide;
colourless solution should chgnge to pink colour.

Loss on drying to constant weight at 105 C . Not more than 5.0 %

Ash content . Kot more than 0.2 %

Assay Carry out the assay described in Annexure % , The amount of drug
should be within the limits specified in the monograph.

Storege Tetrahydropalmatine hydrochloride should be kept in well closed

containers protected fram light.
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ANNEXURE &4

USE OF CECIL CE 202 UV SPECTROFH"T'METER FOR ASSAY PURPEES

Example - Tetrahydropalmatine Hydrochloride should be in the pure . ...
(This method is not applicable for the assay of THP,HC1 in finished
products or to test for purity as the wavelength selected (X max) is
interfered by the oxidised products of THP,HC1).

As the instrunent does not give reproducible readings, the use of a refererce

solution is recomsended. For this assay potassium dichromate (heated at 110°C

for 4 hours and conled) was used as the standard reference. Pure THP,HCl was
also avzilable,

After studying the absorbance of the two compounds st 282 mm a suitable
concentration was selected in order to determine the specific absorbance (63
of each compound.

0.004 % w/¥ of the two solutions were made accurately by diluting concentrated
solutions. Potassium dichronzte solution was made with 0.01 K sulphuric ecid
while THP,AC1 solution was made in absolute aleohol. The absorbances of the
two solutions were measured several times to get the average value.

The absorbance (AR) of dichromate = 0.40

1%

1cn

The absorbance (AT) of HP, HC1 = 0,56
Ay= Ep x .00k Ep = B::%cm of dichromate
- E. x .004 = = 5 of ™P, HC
‘“’1‘ B ¢ = 1en ’
BR - AR . L0 - 1
E,r A.r 56 1.4
Assay

1. When the concentration of THP, AC1 test sample is uninown, a solution is
made weighing accurately the equivalent of 20 mg of THP, ACl and making
up to 100 ml with alcohol., 10 ml of this solution is diluted to 50 ml to
give the test solution (c.r).

2. A solution of potassium dichromate is made by dissolving 20 mg in 500 m1
of 0,01 N stoh.

Measure the absorbances with reference to the respective solvents.
let the absorbance of test solution be A.r,

Let the absorbance of dichromate be AR




- 38 -

AT==ETXCT’ AR=ERXQOOI&
E
T [ .
b E, 004 T B K
1
:——xix owl‘
14 A

o e CT can be calculated as A,, + Ap are known.

Tis is the method of assay of Berberine Chloride given in the Japanese
and Indian Pharmacopoeiss.
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ANNEXURE 5

RPLC ASSAY PROCEDURE FCR TETRAHYDROPALMATINE HYDROCHLORIDE (THP,HC1 )

1. Prepare a standard solution
Weigh sccurately about 50 mg of aphydrous pure THP, HC1 transfer to
a 10 ml volumetric flask, dissolve in methanol and meke up to volume.

2. Prepare the sample solution to be tested in the same way.

(a) Weigh accurately the equivelent of about 50 mg of anhydrous THP,HC1
and meke up the solution to 10 ml with methanol.

(b) If tablets are being testeéd, powder 20 tablets (weighed) and
weigh accurately the powder equivalent to about 50 mg of THP,HCI.
Transfer the powder into a 10 ml volumetric flask, add 5 ml of
methanol warm to get THP,HC1 into solution, cool and make up to
volume.

(c) Each 50 mg tablet could be extracted end mede up to 10 ml with
pethanol if content uniformity of the tablets is being determined.

3, Carry out BFIC analysis using the following operating conditions.

Machine HITACHI 365 A Liquid Chromatograph
Column 2.1 z 500 mm

Stationary phase Hitachi gel 3010 (reverse phase)
Mobile phase Methanol

Detection UV absorbance at 262 nm

Flow rate 1 ml per minute

Chart speed 2.5 m / min.

Inject between 5 and 10 /u.l of the solutions separately. Symmetrical
peaks with an elution time between 10 and 20 minutes will be obtained.
Beneepeakbeidxtacouldbeusedtodeummethemmmtofdmgmthe
test solution. (Calib ration curve or matching peaks could be used).

If any peaks other than the main peak appear contamination is indicated.
PcakappearingbettveGnBandGnhntescwldbechetopalutim chloride
in the sample. Check the area to determine whether the related substance
is within permissable limits.

NB. 1. It is strongly recommepded that the standard and the test be
un under the same instrumental conditions each time.

2. Repeat determinations are necessary to ensure reproducibility

of the responses.
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ARNEXURE 6

ACCELERATED STABILITY TESTING MDEL

The Teble I given below is based on a model which indicates the maximun
and minimun times at which the potency of a product must be at least 90 %
of that ¢laimed in the label when stored at indicated temperatures, if it is
to have a shelf life of 2 years at room temperature (25°C).

Tewperature (°C) Maximun time Minimr tive
37 12 months 6.4 months
50 6.8 " 1.7 "
60 4,1 " 3 weeks
T0 2.6 " 9 days
Table 1

In order to test whether the product will have a shelf life of 2 years at
rooa teaperature, one has to determine the potency (assay) of the product after
storing at various temperatures for the periods indicated. The potency should
not be less than 90 % of the label claim for both the maximum and miniwm times
indicated. At least two temperatures must be studied.

The effect of light and moisture could be combined with these temperatures
to determine their effects on stability.

These results could be used to fix a tentative expiration date until the
actual stability tests are performed.

The assay schedule required for the above model will be as follows :

Tenperature (°C) Times at which samples be
37 6, 8, 12 months
50 1, 29 55 7 months
60 20 days, 2, &4 months
70 9 days 2,3 months

N.B. 1. Sample siie examined should ensure statistical validity.
2. Storage when testing. should be done in the same containers as that
in vhich the drug is to be marketed.
3. Storage conditions should also relate to those to be stated in the
label.
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ANNEVYURE 7

STABILITY PFROTCOL

The main variables to be considered are temperature, light and moisture.
Ineddition colour, hardness and other physical characteristics, preservetive
stzbility and contziner properties are alsc included.

The effect of moisture is usually studied by varying the relative hurmd ity
the effect of temperature in constant temperature ovens and the effect of
light in a light cabinet using clear and amber bottles.

Storare conditions can be combinations of these variables ez. RH 60 %
at 15°C, FH 80 % at 15°, RH 60 % and 60 % at 25°C.

The st=bility sampling programme recommendine when samples are to be
assayed is given below :

0

Temp.{ C) Time_st which_a sample has_to be sssayed
o 1 2 3 & 6 9 12 18 24 36 48 €0
L x x x
15 x X X x x x x x
25 x x x x X x x
27 x x x
50 x X x x

1. Sample size examined shouldensure statistical validity

2. Storape when testing should be in the same containers as those in
which the drug is marketed

3, At each sampling stege, the characteristics of the dosage form have to
be measured eg. colour, hardness, friability, weight variation.
disintegration time and drug content for tablets

4, Preservative stability and container characteristics when applicable
will have to be studied.
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AXNEXURE 8

FORMULATION AND MANUFACTURING INSTRUCTIONS

Product and Potency : Tetrahydrcpalnatine Hvdrochloride Tablets - 50 mg
Product Code No.

Batch size 500C
Formila Grams per Crams per
tablet batch

1. Tetrahydropalmatine Hydrochloride <050 250:0

2. Starch +CLO 200.C

3. EDTA .C02 10.0

4, Starch (binder) .003 15.0

5. Dry starch 004 20.C

6. Stearic acid .001 5.C
Total ¢ 100 50C.C

Steps

1. Mill items 1, 2, and 3 and screen through a 0.1 mm sieve

2. Blend the milled powcer thoroughly

3, Prepare 10 % w/w starch paste binder

L, Mix the binder with the powder blend to form wet mass

5. Granulate the wet mass through a 1.0 mm sieve

6. Dry the gramules in paper lined trays after spreading them only

Te
8.
9.
10.

1.
12.

3 thick at 45°C overnight

Screen the drug granules through 1.0 mm sieve

Screen items 5 and 6 through a fine mesh sieve (nylon cloth)

Mix the screened granules with items 5 and 6

Submit representative samples to standardisation division to determine
if the blend is homogeneous

Upon receipt of clearance compress using 6 mm concave punches

Submit representative samplesof the finished product to quality control
before release for coating

N.B. In process controls should be carried out during tabletting. The
tablets should be stored protected from moisture and light.
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ARMEXURE 9

CUALITY CONTRCL PARAMETERS FOR THE EVALUATION CF TABLETS

hppearsnce, colour, taste

Hardness , tetween 5 - 7 kg (uncoated tatlets)
Friebility , not more then I o/o (uncoated tablets)
Thickness uniformisy , %5 o/c (uncoated tatlets)

wWeight uniformity of uncoated tatlets

#eign 20 tablets individually and collectively, calculete
the average weizht. The tablets are acceptatle only if no
more than twe tablets differ from the average weigr:t by
no more than the percentage indicated telow and no tatlet
differs ty more than double the percentage.

Average weight Variation Onlvy up tc g No tablet shsll
ellowed tstlets can be stove
be tetween

130 mg or less 10 o/o 10-2C o/o 2C o/fo
I31I - 325 7.5 o/o 7.5-315 ofo 15 o/o
More than 325 5 o/fo 5 - IC o/o 10 o/o

Content uniformity (for tablets of 5C mg or less of drug)
Select 3C tatlet samples. Assay IO of these indivicdually.
The tatlets are scceptatle if the content of each of the
IC tatlets are within the limits of 85 and IIS o/c of the
average of the tolerences specified in the potency defini-
tion of the monograph of the drug.

i1f the content of more than one teblet falls outside
these 1imits and none of tablets falls outside the linits
of 75 and 125 o/o, the remaining 20 tablets are assayed
individually. All 2C tablets should fall within the limits
85 - II5 o/o of the average potency if the batch is to te
acceptatle.

7. Disintegration time.

Disintegration apparatus could te used.
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Uncoated tablets

Place six tebleis in the six tubes and edd a disc tc¢ each
tube.Immerse the baskeg in a besxer conteining the required
vclume of water at 37 C (¥ 20C) and stsrt the apparatus. Tne
time taken for the six tablets to disintegrate
and pess through the ggsh is taken as the time of disintegration.
In order to fix this parameter & representative number of samples
should te tested. Once the time is included in the monograph eil
subsequent batches of tatlets should conforam to this specification.
At tanis stage if one of the six fails to disintegrste during the
specified time, the test 1s repesated with I2 sdditional tablets.
Not less than I€ of the total I8 tablets must disintegrate within
the time specified.

Plein coated tetlets (sugar end f£ilm coated other than enteric
costed)

The six tatlets ere placed in the tutes and the besket is
immersed in water st room temperature for S minutes. Then a disc
is aéded to each tute and the tasket is immersed in water at 370C
(+2°C). The apparatus 1is operated for &C minutes. If tne tatlets
do not disintegrate within this time they are irmersea in s IN HC1
solution at 37°C (4% 20) and the test continued fcr another 'O minutes
If still one or two fail tc disintegrsate, the test i3 repested withn
12 additional taclets and not less then 16 of the total I8 tetlets
must disintegrate within the time specified .

Dissolution Time - May be required for certain tatlets.
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ANNEXURE 10

I PEOCESS CCMTROLS FCOR TETRAHYDROPALMATINE HYDROCHLORIDE (5C mg)

uriccated tablets

Weight of tatlet C.1C0 g

Feight range 0.C90 - C.110 g
Hardness range €-8kg

Trickness range 25mis¥

Friability less tran 1.0 %
Disintegration time not more thar 2C minutes
Diameter £

Colour white or creamy white
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ANNEXURE 11
TETRAHYDROPALMATINE TABLETS (Cindarin tablets)

Tetrahydropelmatine Tablets cantain l-tetrahydropeslmatine hydrochloride.
They may be suger costed.

Content of l-tetrshydropelmatine hydrochloride should be 92.5 to 107. 5
per cent of the stated amount.

Identification

A. Extract 0.05 g of powdered tablets with 5 ml of methanol. Filter,
evaporate off the methanol. Dissolve the residue in 2.0 ml of conc.
sulphuric acid and warm the solution. Colourless solution tuarns
orange - red on adding 2.0 ml of conc. nitric acid.

B. Extresct 0.20 g of powdered tablets with 20 ml of water by warming,
filter and add 0.5 ml of dilute nitric acid. Cool and filter again
after 10 minutes. Add to 3.0 ml of filtrate, 1.0 ml of silver nitrate
solution (5 ¥); white precipitate is obteined.

c. Extract .01 g of powdered tablets with 5 ml of methanol and carry
out the TLC analysis given in Anmexure 3 for THP,HCl.

Disintegration time Not more than 20 mimites. Sugar coated tablets up to
a maximum of 60 minutes.

Opticel rotation Extract & quantity of powdered tsblets equivalent to
250 m~ of THP, HCl with absolute alcohol (10 ml)
filter into a 25 =l volumetric flask and meke up to
volume with w-shinrs from the residue on the filter
paper. Measure the opticsl rotation of the solution
at 20°C. It should be between - 2.4 and - 2.€.

Releted substances . Any peak if present in the HPLC chromstogram used for

the assay, the area of it should not be more than 2 95 of the area of th e
mein peak.

Assay . Perform the assay for tablets as described in Amexure 5 .The results
should be within the linits specified in this monograph.

Storage . Tetrahydropalmatine hydrochloride teblets should be kept in well
closei eontainers protected from light.
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ANREXURE 12

PROCEDURE TOR SUGAR COATING
(LADLE PRXCESS)
Pilot Piant Scal=

Tqe drying tines indicated will be different in the abscence of a proper

air handling system.

I. Sealing :

1, Prepare the dusting powder, Caleciun carbonate 65 %
pass the powder through fine Talc 35 %
siave, w2igh the requird
guantities, mix thorodhgly
and sieve again.

2. Prepare the s2aling salition 40 % w'v solution of snellaz in

alcohol or
3-7 % w/a oF cellilnse Az2late
Pataalate or
Hydroxypropylnethylcellulase
or
Hydroxypropylezllulose

cetone or methanol or aleshol.

e
o

3. Heat the tablats %o 30°C.

L, Start the pan and immediately apply the sealing solition in sufficient
guantity to wet all the tablets (Mix and distribute) in 2-3 miqutes
+he tablet mass will become tacky.

5. Before exzess tack develops, add sufficient quattity (q.SJ) of dusting
powder evenly throughout the tablat bed to prevent tablats froa sticxing
together and to “he pan. After 2 - 3 minutes the powder will be ahsoroed
into the seal copat.

6. Apply full volume drying air at 25°C for 20 - 30 minutes.

7. 1f tnere is ex:ess dusting powder in the pan, remove the powder befor2
apply ‘ng the next coat.

8. Rapeat procedures 4 - 7 using snaewhat 125s sealing solution and dusting
powler for a second and if required for a third coat.

3. Remove tne tadlets fron the pan and plaze in a tray and dry at 25 - 3« c
overnight to ensire that all residual solvent is remnvad.

N.B. Care must be taken not to apply more coating than is reqaired for
sialing purpo3ses.
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Prepare the subcoating dusting powder. Caleium carbonate 40% w/w

mix fine powler and sieve Titaniun dioxide &5 "
Tale 25% "
Pow:lered sugar 29% "

Prepare the subcoating solution - Gel atin 6% w'a
Acacia powder o
Sugar 4% "

maintain the solution between 60 - 70°%. Water L1 "

Preheat the sealad tsblets to 30°C using warm dry air (49 - 50°C). Tne
pan should be rota*ed every 2 - 3 minutes during the heating process.
Alternatively if the tablets ware maintained at BOOC overnight taey c2n

be aided to the pan just before coaling.

Sta=t the pan rotating and apply the first subcoat with the drying air
off. Exnaust must be on.

¥ix tne tablets to ge:t all the tablets wei and within a few minutes the
tablets will become tazky and ride up in the pan.

Add dusiing powder (q.s)imnediately to cover all the tablets sufficiently
(may be within 2 - & revolitions of the pan).

Thce the dusting powder is evenly distributed, allow the tablets to roll

with the exhaust on for 3 - 5 minutes.

If too much powler has been alded, it will collect undar thne bottom of

the tablaets. This powler mist be removed by taking out the tablz2ts in this
area first, then removing the powler. Replaze the tablets in the pan.
Direat the drying zir (40 - SOOC) on to the tablat bed to dry the tablats.
25 — 30 minutes may be required depending on the efficiancy of the air
flow system. Tablets shoull be hand mixed to ensure even drying.

Check the degree of dryness by scraping a tablet with your thumb nail

and also with tne end o a spatula. Dried tablet will be impervious to

the thumb nail ani slightly penetrable by the edge of the spatula.

N.B.

Do not make the next application before the present application is
thoroughly dry.

Repeat the procedures &4 to 10 for the second coat. Allow 30 minutes
betw2en each application.

As much as seven sibcoats (or even more until the tablets are rounded)

can be applied. Increase slightly the volume of coating solution and

dusting powder from the forth coat onwards.
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13. Renore tablets from the pan and if they are still spongy or damp dry
ovarnight to ensuce thorough drying. If dry the smdothing procadura

can start onze the pan is clea-ed.

III. Smoothing =

1. Prepare the smoothing suspension -

Calcium carbonate or

Tricalcium phosphate 13 %
Titanium dioxide 4%
Starch 3%
Sugar 50 %
Water 30 %

N.B. If tae subsnated tavlets are very saooth, simple sugar Syrup
(70 % w4 ) can be used.

2. Preheat the tablets to 30°C.

3. Apply the first coat with the exhaust on and the drying air off.

L. Mix *he tablets to ensure that all the tahlets are wei, paying particular
attention to see that the edges of tie tablsts are wet.

5., In 2 - 3 minutes tne tablats will start to dry losing their glossy wet
appearanc2. Then direct the drying air (40-5000) sn to the lowar one
taird of the tablat bed till the taSlats are conpletely dry (Mix tae
tablats occassionally)

N.3. Check drying by placzing the back o5 the hand azainst the moving
tablets when dust will be evident on it.

6. Repeat proczdures 3 to 5 for the successive coats until tae desired
w2ight and the snmoothness are reached.

7. The drying time of the last two coats must be increased to further
smooth the tablets for colouring.

This is done by turning on the drying air adout 5-6 minutes later
instead of the earlier 2 - 3 minutes and having the drying air at room

temperature.
IJ. Colouring =
1, Prepare the colour coating syrup.

First prepare simple syrup (70 % w/w) preferadbly in a steam jack=ted
kettle. Maintain the temperature around 45% (25 - 50°)
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Sither Prepare a stock solition of colous syrup o1 - 06 %
Dilite to 005 % for the first few zo0ats and gradually
Increase the concentration of cnlourant.
or Use a 20lour concenirate (Lake colour dis persion )
Mix one volime of concentrate witn tw>y r51luass of syrup at 550
Add anothar six volm=s of syrup ard agitate until a uniform
suspension results.
Prepare the solution needed for 2 - 4 hours.
2. Preheat tablets to BOOC. It is important that all the tablets are at the
same temperature.
3. Add colour solution/suspension to the rotating tablet bed. Heated air
(40°C) is directed on the tablest bedi and the exhaust is fully opened.
In about on2 miiute the tablets should be completely w=t. Check whether
tile edzes are w2t and mix.
4, Check drying by plazing tae back of the hand against the moving tablet
bed (dust)
N.B. Do not allow the tablets to tumble after they are dry and dusting
freely.
5. Repeat the procadures 3 aad 4 until the desired colour is obtained.
In about eight application, the full colour should develop -.d then
another seven aprlications will serve as smoothing coats. The conditinns

comendad are as follows ¢

Drying Time Drying Air Exhaust

Coats 1 to 8 5 minutes 50°c Full
"9 to 12 10 niqutes 25°C Full
" 13 to 14 15 ninutes None Fuil
"o15 15 minutes None None

6. Finally tnree finishing applications of clear syrup (70 % w/w) are dons.

7. Wet the tablzts with clear syrup, dry for 10 - 20 minutes until the tablets
from front and back of the pan show the same dusty appearance.

8. Do another application similar to 7.

9. In the third application, mix the tablets and in 2 - 3 minutes the tablets
will lose their gloss and begin to ride higher in the pan., Tnen stop the

pan and rotats it at intervals as indicated below s

First minute -~ Rotate 4 turn every 10 seconds
Next 5 minutes -  Rotate 4 turn every 30 seconds

Next 54 minutes - Rotate % turn increasing the interval from onz

minate to 10 minutes.




- 51 -

10. 3emov= the tablets from the pan and plaze in racks (25 - BOOC) for at l2ast

-'J -

2.

3.

t-iree hours or overnight prior to polishing.

g

lishing =

——

Prepare the polishing pan (wax lined or canvas lined pan)

Prepare the polishing solution or suspension - White Bzes wax 5-7 % w/w in
chloroform or acz2tone.

or

Carnauba wax 6 % w/w Bees wax 4 % w/w in isopropenol

(Disperse the powlers in isapropenol)

Add the polishing wax suspension or solution to the tablet bed. As the tabletls
tunble in the pan the solvent evaporates giving a shine to the tabltes.
sfter 10 - 15 minutes, chack a tablet by polishing with a piecz of cloth.
If it ta%es a high polish, ¢> not aid any more wax but allow th= pan to
rotate until the expected shine is obtained.

K.3. More wax may be addad if the tablets do not give a good polish.

Do not allow tae tablats to tumble once the desired polish is obtained.
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ANNEXURE 13

MONOGRAPH N BERBERIKE CHLYRIDE

‘—< + i
oy | & 2
o3

L -

C20H1 8C].!lo ’ x!-l 0
Berberine chloride conteins not less then 97.0 % and not more than 102.0 o
of C,H, CINO, ( MW. 371.82) calculated with reference to the enhydrous
substance. It crystallises with up to three molecules of water of crystalli-

zation.

Description . Yellow crystzlline powder; odourless with a very bitter
taste.

Solubility Speringly soluble in cold water but freely soluble in hot
water. Soluble in 500 parts of methanol, #paringly in alcchol
and insoluble in chloroform. It is soluble in hot ethanol.

Jdentification

A. Dissolve 0,01 g in 20 ml of water by warming. Cool and add
1.0 ml of potassium iodide solution (10 %), yellow precipitate
is formed.

B. Dissolve 0.10 g in 20 ml of water by warming, add 0.5 ml of
dilute nitric scid. Cool and filter after 10 minutes. Add
1.0 ml of silver nitrate solution (5 %) to 3.0 ml of the
filtrate; white precipitate is formed.

C. Carry out thin layer chromatography on a 0,05 % solution of
the drug in 50 % alcchol using the following system

Alunina F25l0 . Solvent system ; n-hexane 3 chloroform :
Glacial acetic acid (45 3 45 3 10)

Yellow fluorescent spot when examined at 365 mm. Rf = 0,19
(Cf Palmatine Rf .21)

Rf values vary as hand prepared plates are used.

Purity 1., 0.10 g of drug when dissolved in water by warming should give
a clear solution.
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Acidity Sheke 0.10 g with 10 ml of water, filter. To the filtrate add
2 drops of phenolphthalein and 0.1 ml of .1M sodium hydroxide;
yellow colour should change to orange red colour.

Loss on drying (0.5 g) Kot more than 16.5 %
Ash content (1.0 g) Not more then 0.5 %

Asssy Carry out the assay using HPIC as described in Annexure 14

or the following method

1. Dissolve 20 mg of potassium dichromate (dried at 110°C for &
hours and cooled) in 0.01 N sulphuric acid and make up to 100 ml
in a volumetric flask. Determine the absorbance of this solution

. at 421 o (Ap)-

2. Dissolve 20 mg of the drug in 20 ml of water by warming in a
100 ml volumetric flask and make up to volume. Measure 10 ml of
this solution eccurately into another 100 ml volumetric flask
and dilute with water to 100 ml. Determine the absorbance of
the second solution at 421 nm (A.B).
The weight of berberine chloride in mg = mg of K, Cr, 0, x

27257
by 1

—— x ——————
Ar 1.006
The amount of berberine chloride should be within the limits

specified in this mohograph.

Storare Berberine Chloride should be kept in well clesed containers
protected from light and stored at a temperature not exceeding
40°c.
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ENNEXURE 14
HPLC ASSAY (F BEREERINE CHLCFIDE

Prepare a standard sclution of berberine chloride

Weigh accurately about 10 mg cf berberine chloride crystzllized from
methkanol, transfer irto a 10 ml velumetric flask, add 5 ml of distilled
water and warm to dissolve the drug. Cool and make up to volure with

metl.ancl.

Frepare the test solution ir the same wWay

(a) Weigh accurately the equivalent of 10 mg of anhydrous berberine
chloride, dissclve in 5 ml of water by warming and make up to 10 ml
with methanol.

(t) Tc assay tstlets (50 mg), rowder 1C tablets after weighing, erd weigh
accuraiely the powder equivalent to iC nmg of berberine ehlcrice.
Trznsfer to a 10 ml volumetric flask, add 5 ml cf water, warm to
extract tne érug, cocl and make up to vclume with methanol

(¢) 50 mz tzblets cculd be assayed by extracting each tatlet with 25 ml
cf hot water and making up to 50 ml with methanol to check the

uniformity of content

Carry out the HPLC arzlysis using the fcllowing running conditions
Machine Hitachi €35 A Liquid Chromatograrh
CoZurn 2.7 mm x 5C0 mm

Staticnary phase Hitzchi gel 3010 (reverse phase)

Mobile phase Methancl

Detection UV absorbance at 421 nm
Flow rate 9.C nl rer mirute

Chart speed 2.5 mm / minute

Inject between 5 and 10 4l cf each soluticn separately.Symmetrical reaks
with an elution time between 3 and 6 minutes will be obtained. Hence peak
heights could be used to calculate the content of the drug in the test
sample (If the peaks are not symmetrical peak areas will have to be used).

1. Repeat detertinations to ensure reprcducitility of response

2. It is strongly recommended that toth the standard and test scluticnc
be rur under the same instrumertal concitions.




- 59 -
AXNEXURE 15

FORMULATION AND MANUFACTURING INSTRUCTICNS

Product and Potency - BRerberine Chloride , 5C mg (crystallized frox wzter)
Product Code Nusber

Eateh Size 3000
Fermula Crams/Tablet Gramszgatch

1. Berberine Chloride .050 150.0

2. Starch 040 120.0

2. Binder 003 9.0

L, Dry starch .C05 15.C

5. Stearic acid .C02 6.0
Total . 100 300.0

Steps

Mill iters 1 and 2 end screen thrcugh a C.1 mm sieve

Blend the twc powcers throroughly

Prepare 16 % w/w ctarch paste

Kix the binder with the powder blend to get a wet mass

Cranulate the wet mess through a 1.C rm sieve

N N NN
.

Dry the granules zt 4¢°%C in parer lined trays efter spreading tre:x
4 " trick

7. Screen the dry granules through a 1.C mm sieve

€. Screen iteme L ard 5 through z fire resh

c. Fix the screened grenules with items L and 5

4C. Submit representztive samples to stendarcisation division to deternine
if the blerd is homogeneous.

11, On clearence, COMpress Usirg 6 mm ccncave punches

12, Subnit representative sarplesof firished product to quality centrel

before firal release

N.B. 1. In process controls should te carried cut curirg tablettirg of
large batches.
2. Totleis chould te stored ir closed cirtelirers et o terperature

rot exceedirg .
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AMIEYURE 16

1K FROCESS CONTROLS FCR BEREERINE CHLORIDE TABIETS (50 ng)

Weight of tablet 0.160 g

Weight range 0.C00 - C.110 g
Hardness range 6 - & kg

Thickness range 2.5mm 25%
Friability less than 0.5 %
Disintegration time not more than 15 minutes

Colour yellow
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ANEXURE 17

BZRBZRINE TABLIETS

Berberine tablets contain Berberine Chloride. They may be film coated.
Content of berberine chloride should be 2.5 to 107.5 % of the stated amamt.

Identification

A. Extract 0.20 g of powdered tablets with 20 ml of water by warming, filter
and add 0.5 ml of dilute nitric acid. Cool and filter again after 10 minutes.
Add 1.0 ml of silver nitrate solution (5 ¥) to 3 ml of the filtrate; White
precipitate results.

B. Extrect 0.02 g of the powdered tablets by warming with 50 ml of water. Cool,
filter and add 1 ml of potassiun iodide solution (10 %); yellow precipitate
is formed.

C. Carry out thin layer chromatography as follows 3
Extract 0.01 g of powdered tablets into 5 ml of methanol. Run a chroaatogran.
Alunina F25!; - Solvent system ; n-hexane : chloroform : Glacial acetic acid
(45 : 45 = 10).

Yellow fluorescent spot when examined at 365 mm Rf = 0.19 (cf with
Rf = 0.21 for palmatine)
Orange spot with Dragendorf's reagent.

Disintegration time : Not more than 15 minutes

Related substances : The sbove thin layer chromatogram should not contain
other yellow fluorescent spots.

Assay : Perform the assay as described in Amnexure 14 for tablets or Annexurei13
using a quantity of powdered tablets equivalent to 20 mg of the drug
to prepare the test solution. The results should be within those
specified in this monograph.

Storage : Berberine Chloride Tablets should be protected from light and
stored at a temperature not exceeding 40°%.
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ANNEXURE 18

PRUZDURE POR FILY COATING
(Laddle Technique)

Esseatial Reguiremeats =

(2) An efficient and an adequate air handling system for d-ying and

removal of solvent. The exhaust fan should have much larger capazity
of the drying air to ensure tnat no solvent escapes into the rooa.
Bg. for a 36 inch pan with a charvge of 20 kz of tablets, the capazity
of Irying air should be 330 c.f.m. with an exhaust of 500 c.f.m. for
an aprlication iaterval of thivty minutes.,

(b) If conventional pains aze used, they should prefe- ably be equ pp=i
with baffles to e=nsure adequa%e mixing of the tablatis and to prevant
stiding.

(c) A system for spraying the solution.

Resin (e.g. HYydroxyeroprlaetnyl 2ellulose (HRIZ), Ethyi
2ellilose, Zellilnse acetaie pathalate (A7), Methvl
cellilase, Shellaz, Methacrylic polyner)

N.3.Jf & noq watar dispersable resin is used , a siall

quantity of water dispersablz resin sush as polyethylane

glyeol (BEG), Slyceryl monastearate should also be used.

Piasticizer (e.g. Propylene glycol, Glycerin, caster oil,
Diethylphthalate, Acetylated monoglycarides)

N.B. On2 part per 13 part of polymer

3o1lvent (e.g. Methylene chloride, Ethanol, Methanol, TIso
propanol, Acetone or preferably solvent blends. )

Tolourant Insoluble aluminiim lake pigmen*

Opacifier (e.g. Titanim diaxide, Magnesiun zarbonate,
Magnesiun oxide, Aluminium hydroxide, when colouring
or protection froa sun light are required)

Wetling agunt (e.g. Tw2en 80, when the polymer solution 1> 3

not wot the tablet easily).
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Tha following two foraula could be tried .

k.

B'

Eorala 1

For a transparent coat (Base solution)

H.P.4.C. GL.b % W
Ethyleellilose 1.0 % "
Aceiylated moinoglycoside 0.5 % "
Hetayl alconol 35,0 % "
Metnylane chloride 60.0 % "

Colous solacion

Colyw=~ lisparsion (concentrate)

6.0 % w/w

Sgitabl: eozting solution foraclation 2an be tried at®® a trial scalz2

Base solution .0 % "
or 0.1 % w/w o° colour in base solation
N.3. An opacifier should nave bean aided to the tasz sol =izt
bafore coating.
Gloss s>luvion
Glycerin 2.0 % w,/w
Base s>lution 33.0 % "
Metayl alzohnl 22.0 % "

lletnylane chloride

Foraula IT

43.9 % "

1. Cellulose acata*e phthalate 5.0 g
2. ®ropylzne glycol 2.2 ml
3, Tw2en 3J 2.6 ml
4, Colourant 0.1 g
5, Caster oil 0.3 ml
6. Stearic acid 1.0

7. Polyethylzne giycol 602D 1447

8., Alzohol 20,7 ml
9. Acetone to 130 ml

Diszolve 1,2,7 ani 3 in about 20 ml of aseton~. Wara abous 30 ml o>F
acetsne and 211 4,5,6 and 7. Mix the twd s~titions and make up o
yolie with warm acetone.




9.

10.
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Prewara the tablets to 250- BOOC.

Apply the coating solution with the drying air off and the exiiaust on.
Mix to ensuce that all the tablets are wet. It is safer to unda2rw2t than
ovarwetl.

After abou: aminute apply the drying air when the tablets will begin >
dry and start to ride in the pan.

If there is sticking apply small quantities of tzls.

Stop the pan when the tablets have lost most of the 1lack and free.
Rotzte the pan as follows =

(a) 4 a turn every 10 seconds for the first minute.

(b) + a turn every 30 seconds far four minutes.

(c) % a turn every two ninwtes for 25 minutes.

N.8. The pan cz21 be rotated at 2 r.p.n. for tais whole period.

Once the tablets are dry repeat the proc2dures 2 to 7 for the subs2gueant
coats until thne colour as devzloped.

Two furither applications withou® the colourant can then be applied

after dilitian wita an equal volane of solvent.

Thirty miautss after somplation of coating (d-ying) the tableis can be
t11h1l2d freely to enhance th2 siure.

. : . = ~C~
Feov2 the tablats from %the pan, plaze in racks anil dry at 25 - 30°C

far 24 hours.
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ANNEXURE 19

MO™OGRATH ON TETRAHYDROBERBERINE HYDR(CHLORIDE

<
OCH

0 3
HC1

UCH,
C o0l 1
Molecular weight 375.85

Tetrahydroberberine hydrochloride contains not less than 98.0 % end not
more then 102.0 % of c201i210a!l, HC1 ealculated with reference to the dried

substance.

Description

Solubility

White tc pele yellow crystalline powder; odourless. Yellow
colour intensifies when exposed to air and light.

Soluble in 150 parts of hct water, 300 parts of chloroform,
150 parts of methanol and 250 parts of ethanol. It is very
slightly soluble in cold water.

Identifization

A.

B.

c.

Dissolve 0.01 g in 2 ml of conce. sulphuric acid; gives a
yellow coloured solution which turns red on warming.
Dissolve 0.10 g in 20 ml of water by warming, add 0.5 ml of
dilute nitric acid. Cool and filter after 10 minutes. Add to
3,0 ml of filtrate, 1.0 ml of silver nitrate solution (5 %);
White precipitate is formed.
Carry out thin layer chromstography on a 0.05 % solution of
drug in methanol using the following systems
(a) Silics CF,g, - Solvent systen ; Toluene : Ethylacetate
Dimethylamine (14 32 :1).
Flourescent spot when examined at 365 nm , Rf 0.84
(as compared with THP, HC1 Rf 0.76)
(b) Alumina F,g) - Solvent system ; r-hexane : chloroform 3
Glacial acetic acid (45 = 45 s 10)
Flourescent spot when examined at 365 mm Rf 0.49
(as compared with Rf 0,46 for THP, KC1)
Spray reagent 3 Dragendorf's reagent gives orange spots
Rf values may vary as hand made plates are used.
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2.
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0.10 g when dissolved in water by warming should give a
clear solution
Melting point range 170 - 172 °C.

Limit for Berberine Chloride

Acidity

Loss on drying

Ash content

Assay

Storage

Assay for Berberine Chloride using the method given in Arnmexure 12
or 14.

The amount of berberine chloride should not be more than 2.0 %
calculated with reference to dried substance.

Shake 0.10 g with 30 mi of water, filter. Add 2 drops of
phenolphthalein to the filtrate and then 0.1 ml of 0.1 M
sodium hydroxide; colourless or pale yellow solution should
change to pink colour.

to constant weight at 105°C Not more than 1.0 %
Fot more than 0.5 %
Conduct the assay described in Annexure 20.

The amount of drug should be within the limits specified in
this monograph.

Tetrahydroberberine Hydrochloride should be kept in well
closed containers protected from light and stored at a
temperature not exceeding 30°.
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ANEXURE 20

HELC #GcLY CF “DTRAKYDRCEERBERINE FYDRTCHLOKILE (1E2, EC1;

Prepare & standzrd sclution
Weigh accuraiely about 5C mg of arhydrous pure TE®, FC1l; trencier tc 2

46 m1 vclumetric flack, diesalve in methanel erd make vy <o volume.

Frepare the sarple solution to be iected in the same wal

(2) Weigh accurately the equivalert of ebout 5C rg cf anhydrous ThE, HCL
and rale up the sclutien to <0 ml with methanol

() If tablets are bteirg testec, powder <G teblets (weigred) and weish
accurately the rpowder equivalert tc about 5C mg of THB, ECl. Transfer
the powcer intec a 4C ml volunetric flask, edd 5 ml of methancl, verw
te get the THR, HCi intc solrtion, cool and make up tc voliune.

(c) Eech 56 mg tablet could be extracted and made up tc 1C ml with methanol

;€ the content uniformity of the tabletes is being determired.

Carry out HPIC anzlysis using the following runr:-ing concitions.
Fachine Hitachi 365A Liquid Chromatograrh
Colunr 2.1 mn x 500 mm

Stztionary phase Hitachi gel 3G10 (reverse phase)

Mobile phase Methanol

Detection UV absorbance at 286 nm
Flow rate 1 ml per mirute

Chart speed 2.5 mm/mirute

Irject between 5 and 10 p f the solution separatelysSymmetrical pears
with an elution time between 14 and 30 minutes will be ottained. Hence

peak heights could be used to calculate the amount of drug in the test
solution.

If any peaks appear before this time (or after), contamination is irdicated.
If the peak has an elution time between 3 - 6 minutes the presence of ber-
berine chloride in the sample is indicated. In this case the sample solu-
tion should be run with berberine chioride as standard at 427 nn to
determine the amount of berberine chloride and check whether it is within

permissible limits.

¥.B. It is strongly recommended trat fresh solution of bet standard ard test

be made as solutions of THB, HC uncergoes oxidation readily.
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ARKEXURE 21

FORMULATION AND MANUFACTURING INSTRUCTIONS

Product and Potency - Tetrahydroberberine Hydrochloride Tablets, 50 mg
Product Code Number

Batch size 4C00
Formula Grams/Tablet GramsZBatch

1. Tetrahydroberberine Hydrochloride «050 200.0

2. Starch .038 152.,0

3. EDTA 002 8.0

4. Starch (binder) 004 16.0

5. Dry starch 004 16.0

€. Stearic acid .C02 8.0
Total = .100 400.0

Steps

1. Mill items %, 2 and 3 and screen through a 0.1 mm sieve
2. Blend the sieved powcCers well
3, Prepzre a 10 % w/w starch paste binder
L., Mix the starch paste with powder blend tc get a wet mass
5. Screer through a 1.C nn sieve
€. Dry the wet granuies in paper lined trays % " thick at 45°¢C
7. Screen dry granules through 1.0 mm siev=s
8. Screer items 5 and & through a fine mesh sieve
9. Mix the screened granules with items £ and 6
10, Submit representative samples to standardisation division to check
- if blend is homogeneous
11 Upon cleesrance compress uding 6 mm coucave punches
12, Submit representative samplesof finished product to quality control
for clearance
N.B. In process controls should be carried out during tabletting.
Storage Tablets should be strced protected from moisture and light.
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ANNEXURE 22

TETRAHYDROBEREERINE TABLETS

Tetrehydroberberine tablets contain tetrahydroberberine hydrochloride. They
may be sugar coeted.

Content of tetrahydroberberine hydrochloride should be 90 to 110 % of the
stated amount.

Identification

A. Extract 0.05 g of the powdered tablets with 5 ml of methanol. Filter and
evaporate the filtrate to dryness. Dissolve the residue in 2 ml of conc.
sulphuric acid and warm the solution ; a red coloured solution is formed.

B. Extract 0.20 g of the powdered tablets with 20 ml of water by warming,
filter and add 0.5 ml of dilute nitric acid to the filtrate. Cool and
filter after 10 mimrtes. Add 1 ml of silver nitrate solution {5 %) to 3 ml
of the filtrate; white precipitate is formed.

C. Carry out thin layer chromatography as follows 3
Extract 0.01 g of powdered tablets with 5 ml of methanol and run a chro-
matogram using the systens described in Annexure 19. The spot should
correspond to that of authentic sample.

Disintezration tiwe : Not more than 20 minutes. Sugar coated tabl: ts up to

a maximum of 60 minutes.

Berberine Chloride : Determine the amount of berberine chloride in the
powdered tablets using the procedure given in Annexure 14 for tableis.
1t should not be more than 2 % of the stated amount of the drug.

Assay ¢ Carry out the HPLC assay for tablets given in Ammexure 20. The results
should be within those specified in this monograph.

Storage = Tetrahydroberberine Hydrochloride tablets should be kept in well
closed containers protected from light and moisture.
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ANNEXURE 23

IN PROCESS CONTROLS FUR TETRAHYDRCRERBERINE HYDROCHLORIZE (50 mg)

uncoated tatlets

Weight of tablet 0.100 g

Weight range C.C90 - 0.110 g
Hardness range 5-17kg

Thickress rarge 25 mm s 5 %

Friability less than 1 %
Disintegration time Not more than 20 minutes

Colour pale yellow
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ANNCXURE 24

MOROGRAPH ON ACHYRANTHES ROOTS

Achyranthes roots consists of partially dried roots of Achyranthes bidentata Blume.
Description : The drug contains long slender cylindrical main root with some
lateral roots. Sometives parts of the stem are found at the crown. The roots
are coloured light brown to brownish black depending on the period of storage.
The taste also varies from slightly sweet newly dried roots to sweeter old
roots. The roots are soft with longitudinal wrinkles. Fracture is smooth
with no fibrous material.

Macroscopy

Microscopy =

Identification =

A. An aqueous erxtract (0.5 %) gives alasting foam on shaking.

B. An aqueous extract (5 %) gives a positive test for reducing sugars.
C. Carry out the following thin layer chromatographic analysis =

(2) Extract 5 g of finely cut roots with 20 ml of water by heating on a water
bath. Cool and filter. Extract the filtrate with 2 x 15 ml of n-butanol.
Run a chromatogran of the butanol extract us silica GF 254.

Solvent system ; n-butanol: Sthanol : Ammonia (7:2:5). Spray with vanillin/
;(izsog reagent. Conpare theTIC profile with the authentic finger print
3 Spots) .

(b) Evaporate the above butanol extract to dryness, add 10 ml of 5N hydrochloric
acid to the residue and reflux for 15 minutes. Cool and extract the contents
with 2 x 10 ml of ether. Wash the combined ether extracts with water , dry
with Na,SO, (enhydrous) and evaporate to dryness. Run a chromatogram on
the reggdue using silica GF 254, Solvent system; n-butanol : Gl. Acetic
Acid : water (5:1:4). Use oleanolic acid as a reference.

The spot obtained should correspond to oleanolic acid.
Spray reagent - Vanillin / H,S0, .

Foreign matter : Not more than 10 % stem parts. Good quality drug should contain
less than 5 % of stem material. Other foreign matter not more than 1 %.

Loss on drying (6 hours) : Not more than 20 %
Ethanol soluble extractive : Not less than 50 %
Water soluble extractive : Not less than 60 %
Reducing sugirs : Not more than 15 %

Ash content ¢ Not more than 5 %

Acid insoluble ash : Not more than 1.5 %

Assay : Apparent haemolytic index as determined by the procedure given in
Annexure 25 should be above 130,

Storage : Achyranthes rogts should be stored in a dry place at a temperature
not exceeding 25 "C.
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ARNEXURE 244
PRCEDURES FOR THE DETERMINATION OF MONGRAFH SPECIFICATIORS

Foreisn matter = Take coarsely powdered 100 g of drug. Spread thin and
pick the parts not included in the monograph. Then pick the other foreign

matter which are not plant parts.
513 Determine the ¥ of plant parts not specified
2) Deternmine the % of foreign matter

Loss on drying : Weigh 1 -05 g of powdered material to a weighed dish. Dry
to constant weight at 105 C. Certain drugs will require prolong drying
periods to get to constant weight. Then a time limit can be specified in
the monocraph.

Ash content = Heat 1 - 3 g of powdered g in a weighed platimun or silica
dish to a temnarature not exceeding 450 C until free from carboh  Cool
and weigh .(If it still contains carbon wash the mass wit: hot water,
filter through an ashless filter paper collecting the filtrgte. Isnite
again to 450°C the filtrate and evaporate to dryness at 450 C).

Acid insoluble ash : Boil ash obtained from 3 for five minutes with 25 ml of
2M HC1 , filtgr through a weighed gooch crucible, wash witi hot water and
ignite to 450 C. Cool and weigh.

Water soluble ash : Boil ash from 3 for five minutes with 25 ml of water.
Collect insoluble matter in g weighed grooch crucible wash with hot water,
ienite for 15 minutes at 450 C. The difference in weights will give the
water soluble ash.

water extractive ¢ Take 5 g of powdered air dried drug, add 100 ml of water
into a fiask. Shake frequently for six hours and keep closed for another
16 hours. Filter, evaporate 20 ml of filtrate in a weighed vessel to
dryness and dry t» constant weight at 1C% 2,

Ethanol soluble extractive : Add 5 g of powdered air dried drug int- 100 ml
of 40 9 alcohol in a closed vessel. Shake frequently during the first six
hours and keep closed for additional 16 hours. Filter rapid evaporate
20 ml of filtrate to 8s in a weighed wessel and dry residue
to constant weight at 105°C.

Chloroform / Hexane soluble extractive : Extract 5 g of powdered drug with
100 ml of solvent for 24 hours shaking and releasing the pressure during
the first six hours. Filter through a Buchner funnel containing a weighed
filter paper taking care to transfer all the residue. Wash residue with
the solvent, dry it in air to constant weight. Difference in weight will
give the solvent soluble extractive.
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ARKEXURE 25
DETERMINATION (F HAEMOLYTIC INDEX GF ACHYRANTHES

Prepare the test solution as follows =

A. Roots : Extract about 4 g (accurately weighed) of finely cut roots of
Achyranthes with 100 ml of buffer solution in a 250 ml flask by heating
on a hot water bath for 30 minutes.(keep the flask covered with a glass
funnel).Agitate the contents at least four times. Filter hot int> a
100 ml volumetric flask.

B, Extract from percolation : Dilute 15 ml of extract with buffer solution to
100 ml.

C. Syrup ¢ Dilute 25 ml of syrup with buffer solution to 100 ml.

Buffer solution (pH 7.4)

KﬂzPoh 1.763 g
Na, HPO, 9.59 g
NaCl 9.00 g

Distilled water to 1000 ml
Blood suspension : Remove fibrin in bovine blood by agitating with glass beads
or a rough stick. Take 10 ml and dilute to 500 ml with buffer solution.
Standerd Saponin Solution (0.02 %) = Dissolve 0.02 g of saponin (HI = 25000)
in 100 ml of buffer solution.
TEST Take 10 tubes and add the solutions (ml) as indicated below s

Selution 1+ 2 3 & S5 6 T 8 9 10

1. Test solution 1.4 1.6 1.8 2.0 2,2 2.4 2,6 7.8 3,0 3.2

2. Buffer solution 3.6 3.4 3.2 3.0 2.8 2.6 2.4 2.2 2.0 1.8

3. Blood suspension 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Note the first tube which is transparent as the limit dilution after 2 hours

eg. let the tube with limit dilution be 5
Repeat test using this limit dilution as the twelvth tube as follows =

Sotution 1 2 3 &4 5 6 7 8 9 10 11 12
1. Test soln. 1.65 1.70 1,75 1.80 1.85 1.90 1.95 2.00 2,05 2.10 2,15 2.20
2. Buffer 801n.3.35 3.30 3.25 3.20 3.15 3.10 3.05 3.00 2.95 2.90 2.85 2.80
3. Blood 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Determine the limit dilution (first transparent tube) after 6 hours
eg. let it be tube 9. Then the Apparent Haemolytic Index(hi) . ;O

W = weight of the druz contained in the test solution
filled into the test tube with liuit dilution 9;
expressed in grams (related to dry druz at 100 C).

Heemolytic Index = hi x F

F = Blood Factor

Determination of F ¢ Conduct the test with seven test tubes using the

standard saponin solution

Sol]il;tion 1 > 3 4 5 6 7
1.Standard saponin soln. 1.0 1.5 2,0 2,5 3,0 3.5 4.0
2.Buffer solution 4.0 305 300 205 2,0 105 1.0
3.Blood suspension 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Note the limit dilution after 6 hours.

Perform dilution test using the limit dilution as tube No. 12 as before.
Keep for 12 hours and note the limit dilution.

Calculate hi(s) for the standerd saponin

25000

F =
hi(s)
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ANMEXURE 26

PFEPARATION CF ACHYRAFTHES SYRUP

Cut the roots (2kg) into very smell rieces

Mix with alecchel (96 %) and keep covered for & hours

Fack the percolator, add alcohol to completely scak and cover the
material

Mzcerate fcr L& hours

Percolate slcwly with alcohol until 2 1 are colected (Fercolate 1)
Continue percolation with water to collect 3 litres (Percolate II)
Remove the alcochol saparately from the twc percolates

Mix the twc aqueous concentrates

Dilute witr water up to 2.2 1 and adéd sodium benzoate (Z &)

Adjust tre pH to € - €.5

Keep clcsed for 24 hours

Filter to get the extract

Add glycerin (car te ampouled at this stage)

Get the extract evaluzted

Prepare *hc syrup if necessary using the following formula

Liquid extract 2.2 1
Clycerin 0.3 1
Sugar 1.25 kg
Sod. metabisulphite .CC2 kg
Purified water to 3.1

Dissclve the sugar in the liquid extract by warming
and boil for 2 - 3 mirutes. Cocl, zdd sodium metabisulrhite and flavour.
Make up to volure with water. Keep closed for 24 hours - 48 hours.
Filter
N.B. Check the pH and adjust to 6 - 6.5

Storage ¢ Achyranthes syrup should be stored in well closed centainers

at a temperaiture n-%t exceeding 30%.
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ANNEXURE 27

SEECTFICATIONS FOR ACSYRANTHES SYRUP

Description

Solubility
Acidity
Weight per ml

Identification

Reducirg sugzrl

Ash cortent

Assey

A clear gclden brown SYIULY liquid witk a sweet

taste and an aroma cf anise

Miscible with woer forming a clear solution

pH 6 - 6.5

1.25 - 127 g

A solution of 0.5 ml cf syrup i © gl of weter when
shaken should give a lasting fram.

Extract 5.0 rl of syrup with 3 x 10 ml1 portions cof
n-butanol. Combine the buta-cl extracts, wash with
wster and evaperate to dryness to get residve A .
Carry out TLC analysis on residue A usinz the :rcten
given iIn Annexure 24 . Compare with the fingerprint
fren authentic sample.

Add 15 ml of 5N Eydrochloric acid te resdur .. erd
refivx for 15 mirutes. Cecl and extract the ccritents
with 3 x 15 ml pertions of etier. Combine the ether
extracts » wail. vit: vater and dry with anhydrcus
sodium sulphate. Evaporate off the ether and carry out
tre TLC aralysic oo ths ~-tidue using the system given
ir Annexure 24 o The only spet srouil ene ¢ spond to
oleanolic acid.

Foo- 70 %

Not more than 2.0 %

Assay for “he sirc': ccrient using the method
deseribed in Arnexure25. The apparent haemoli™ic irdex
should be between 20 - 30.

Achyranthes syrup should be kept in well clcsed
containers and stored at a temperature not exceedirg
30°c. If a turbidity develcps it must be cleared by
warringz in hot veter before use.
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ANNEXURE 28

PREPARATI. * OF ACHYRANTHES TABIETS (LABORATORY SCALE)

Percolate 2 kg of roots using the procedure in Annexure 26

Remove the solvent from the two fractions separately

Evaporate the aqueous concentrates to dryness under reduced pressure
at a temperature not exceeding 60 .

Combine the dry extracts or the viscous pastes

Determine the water content if it is a paste

Assay this extract for saponin content to standardise the extract
Add the sufficient quantity of excipients and granuiate using 1.5 mm
sleve.

Dry the granules at 50 °C

Screen the dried granules through 1 mm sieve

Mix with lubricant and disintegrating agent

Compress using 6 mm concave punches

Formila

Extract from 2kg
Blend of dry starch and MgCly (Equal weights) q.s.

Dry starch 3 %

Magnesium stearate 1 %




- 73 -

ARNEXURE 29
TRIAL EXTRACTION PRCEDURES F(R ACHYRANTHES ROOTS

I. Percolate 2 kg of finely cut roots of Achyranthes with 70 % alcohol.
Cs2lect 5 1 of percolate. Remove the alcohol (reduced pressure) to
obtain an aqueous concentrate A.

(a) Evaporate the concentrate A (from one percolation) to dryness
under reduced pressure at a temperature not exceeding 6 °c.
Assay for saponin content to standardise the extract. Get the
extract pharmacologically evzluated.

(b) Extract the aqueous concentrate A (fron another percolation) with
n-butanol. Remove n-butanol under reduced pressure to obtain a less
bulky dry extract. Assay for saponin content and get its activity
tested.

II. Macerate 2 kg of cut roots in 70 % alcohol (5 1) using a waring blender.
Reflux the contents. Cool and f£ilter. Remove the alcohol and process the
agueous concentrate as in 1(a) and I(b).

III. Macerate 2 kg of cut roots in water (5 1) using a waring blender. Heat
contents up t> 70 °C. Cool and filter. Extract the filtrate with
n-but=nol. Remove n-butanol under reduced pressure and get the dry
extract evaluated.

The dry extract could be formilated into tablets by using Dry or
Wet granulation. Dosage reginen could be reduced if n-butanol extract
is found to be active.

The syrup too can be formilated using the best extraction prooedure.
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ARNEXURE 30
MONGGRAFH ON ADENOSMA INDIANUM

Adenosaa consists of the dried serial parts of Adenosma indismm (Lour.)
Merr. harvested during the time of flowering.

Description : Dark brown material with an aromatic odour and a strong taste.

Macroscopy
Croscopy :

Identification :
A, Extract the wolatile oils and subject to GIC analysis using the following
running conditions =

Machine JEC!. 1100 Gas Chromatograph
Column

Stationary phase 15 g LAC 2R - 446 / Chromasorb AW
Column teamperature o~ 180 % at 4 °/ min.
Injection temperature 180 C

Detector temperature 200 °c

Detector FID

Carrier gas Ritrogen

Chart speed 10 mm / min

The chromatogra®™ obtained should match the finger print of the authentic
sample (differences from the other iwo species should be noticed).

B. The volatile oil can also be run on a TIC sys‘em. Silica GF 254 - Toluene :
Ethylacetate (93:7). The chromatogram after spraying with vanillin/H
reagent should match the finger print of the evthentic sample. An ﬁmonal
yellow spot is evident in indiemum (cf caeruleuwr and bractessun).

C. Extract 0.5 g of the powdered drug with 10 ml of alcohol by heating on a
water bath. Subject the extract to TLC. Silica GF 254 - Ethylacatate :
fornic acid 3 Acetic acid : water (100:11:11:27).

After spraying with conc. H Oé reagent, the chromatogram should match

the finger print of the au ic sample.

Stens < Not more than 60 fé

Foreign matter Kot more than 2 °

Volatile oils Rot less than 0.3 5

Moisture content Not more than 2.0 %

Ash content Not more than 3.0 74
Acid insoluble ash Not more than 2.0 "S
Alcohol soluble extractive Not less than 5 %

s
A method has to be developed once the active fraction has been defined.

¢  Adenosma should be stored in a diy place at a temperature not
exceeding 25 <.

3.B. It is recommended that the specifications be re-checked using a new
sample,
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ANNEXURE 31

PROPOSED PROCEDURES FOR THE EXTRACTION OF ADENC3¥A

I. Steam distil 2 kg of coarsely powdered aerial parts of
Adenosma until the condensate is free from volatile oils.
Sevarate the volatile oils from the distillate.

Filter the water extract in the steam distillation vessel.

(a) In one extraction evaporate the filtrate to
dryness under reduced pressure at a temperature
not exceeding 60€C.

mMix the volatile oils with the dry extract and
get it pharmacologically eveluated.

(r) Lxtract the filtrate from snother steam distil-
1ation with normal tutenol. Remove the n-tutanol
under reduced pressure to ottain a less tulky
dry extrsct. Incorporate the volatile oils 2nd
send fcr pharmacological testing.

II. Method I may further be improved vy refluxing the residue
and the extract left after steam distillation alter
edding diluted slcohol (20 o/o). The filtrate from this
can be extracted into n-butanol to continue with
procedure I (b)

II1I. Percolate 2 kg of coarsely powdered drug with 70 o/o
alcohol. Coliect ¢ litres of percolate and distil the
elcohol collecting the condensate. Recover the volatile
oils., Evaporate the aqueous concentrate under reduced
pressure at a temperature not exceeding €o°c.
Incorporate the volstile oils into the dry extract and
get its activity evaluated,
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ARNNEXURE 32

TRIAL FORMULATIONS FCR ADEVC34A TABLETS

Pry gramlation

Dry extract powdered

(without the volatile oils)

Blend of equal quantities of dry atarch end ‘ilgO/!‘lgCO3
Magnesium stearate

Compress into large hard tablets

Granulate using the dry granulator

Incorporate tke volatile oils by either spraying

or with an atsorbant.

Yix with the lutricant end compress into tablets.

wnet granulation

DUry extract powdered

Blend of equal parts of dry starch and ¥gC / MgCO5
Starch padte «c.s.

Masnesium stearate I.C o/o

Dry starch L,0 o/0

Prepare wet granules, dry and screen through sieve.
Incorporate the volatile oils by blending with dry
starch, add the lubricant and compress.
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ANNEXURE 33

APD LIQUID - PROPOSED EXTRACTION PROCEDURES & FORMULATIONS

Each extract should be clinically evaluated.
Solamum procumbens / S. hainanensis (eserial perts) 1200 g
Achyranthes bidentata (roots) 400 g
Eleutherine subaphylla (bulbs) 400 g

1. Extract the mix of out pieces of the drugs with hot water (4 1). Cood
and filter. Extrect the filtrate with n-butanol. Remove n=butanol under
reduced pressure to get a dry extract. This could be formuleted into a
liquid or solid dosage form.

II. Extract the mix with 70 % alcohol (4 1) under reflux. Filter and remove
alcohol by distillation. The aqueous extract so obtained can be formulated
into a liquid dosage form. In order to prepare a s80lid dosage form, the
aqueous concentrate should be evaporated to dryness under reduced
pressure at a temperature not exceeding 60 °c.

liquid Formulation

Dry or liquid extract q.s.

Glycerin 5 %
Menthol or Peppermint Emulsion 0.2 %
Sodium benzoate 0.1 %
Water to 100 %

Dilute the extract with some water and add glycerin. Dissolve sodium
benzoate and peppermint emulsion in water, edd to the extract and make
up to volume, If menthol is used it has to be dissolved in a little
alcohol and then added.

Allow to stand for 24 hours and filter.

If a precipitate forms, check whether it is soluble in alcohol and if
4t is soluble incorporate up to 3 % of alechol in the formulation.




- 78 -

ANREXURE 34

FRMULATIONS FOR STLID DUSAGE FORMS OF AFD

I. Tablets (Lozenge)

Dry extract q.s.

Lactose

Starch paste

Polyethylene glycol 2 %

Compress into hard tablets

May be formylated as a chewable tablet if necessary.

II. Pastilles

Concentrated liquid extract or
Dry extract q.s.

Gel 2tin 200 ¢

Clycerin 4

Sodium benzoate 2 g

Citric acid 20 g

Sweetener Q.Se

Menthol 2 g

vater to 1000 g

Sosk gelati:: in about 200 ml of water until softened add glycerin Al

heat on a water bath until the gelatin has dissolved. Dissolve the other
{nrredients sepurately (except menthol) in about 60 ml of water and add to
the gelatin mix. Dissolve the menthol in a little alcohol add to the extract
and add the extract and sufficient water to make 1000 g. Pour into moulds or
trays and allow to cool.






