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Preambule

Full provision of domestic pharmaceutical market in
Kazakhstan with the local original mainly plant-derived
pharmaceuticals is one of the main priorities of socio-
economic policy of the Government of Kazakhstan, as well
as of the current state program of import substitution and

increase of locally produced medicines to 40-50 %.



Limonium gmelinii Mill (Plumbaginaceae family)

- wide distribution on the territory of the Republic;

» appropriate plant features;

» simple, economically and environmentally efficient
technology of the substance extraction in the form of a
dry extract;

» remains after the extraction, can be used to store
apples, wool and fur products;

» its roots were introduced into medicine as a
promising domestic industrially significant plant raw

material in 2002 and into the State Pharmacopoeia of
the Republic of Kazakhstan (RK) in 2009.




DISTRIBUTION
of Limonium Mill plant species

in KAZAKHSTAN
SCALE
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Symbols: O- Limonium gmelinii, O - Limonium myrianthum, A - Limonium otolepis, 4

33 - Limonium Popovii, - Limonium sufroticosum, ¢ - Limonium leptophyllum
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Study of raw materials quality in accordance with the rules governing the
world's leading Pharmacopoeia, first and foremost, the European Pharmacopoeia and
the State Pharmacopoeia of the Republic of Kazakhstan.
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Use as fertilizer \__

Crushed raw - AqUEOU.S-
Raw material 50% ethanol alcoholic

material (downto3mm) (S 1 extract

Study on the basic groups of BAC,
estimation of antioxidant activity

Use as a pharmaceutical

The scheme for obtaining the substance "Limonidin"



Physical, chemical and technological

characteristics of the substance “Limonidin”

Characteristics

Test results

Physical and chemical characteristics

Color reddish-brown with patches of darker particles
Taste bitter. astrmgent
Odor specific (faint)

Shape of the particles

nonisodiametric crystal structure in the form of plates. the surface

1s complex and diverse

Polarizability only the smallest powder particles tend to polarize

Solubility soluble in 30% and 50% ethyl alcohol. insoluble in benzene.
chloroform
Name of solvent Temperature. © C

25 | 40-50 | 100 | 120

Purified water MS S ES -
Glycerol IS VSS - ES
Dimethyl sulfoxide ES - - -
Propylene glycol ES - - -
Polyethylene glycol 400 IS IS - -
Sunflower o1l IS IS IS IS
Note: ES - easily soluble. S - soluble. MS - moderately soluble.
VSS - very slightly soluble. IS - nsoluble.

Wettability Partial

Hy groscopicity Hygroscopic

Technological characteristics

Fractional composition. % | Not classified

Bulk density. g/cm3 1.03£0.05

Flowability. g/s 2.7+0.5

Angle of repose. © 57.7+1.3

Moisture content. % 120+£2.0

The substance is:

- crystalline solid material
with a brown color, bitter,
astringent taste and a

specific odor;

- soluble in aqueous

alcohol solutions;

- characterized by low

flowability due to strong

hygroscopicity.

Dispersity of the substance
was not classified, as this
parameter is set

technologically.




“T.imonidin” substance:

Contains:
Recommended as:

Vg phenols; ,
1 H d antitumor,
» phenolic acids; )
) hepatoprotective,
» flavonoids; R i .
- etk antioxidant,
ANNINS; et e ,
. 1 ) astringent,
microelements; .. '
o anti-inflammatorry,
vitamins; o .
) 4 antrviral remedy and
amino acids; , .
: ) immunomodulator
uronic acids;

YVYVYYVYY

oligosaccharides

Registered and recommended by the Ministry of Health, RK for the industrial production and use in the medicinal practice
(Pharmacopeia article 42-1243-04, RK-MP-3-No.008963 from 02.06.04)

During the chemical study, 82 compounds were found. The study has shown the presence of 34
microelements, vitamins (C, E and 3-carotene) and xanthophylls. 38 compounds were isolated and identified.
Out of them the following compounds have not been previously described: campesterol-3-O--D-
glucopyranoside, 3,5,7,3" 4',6'-hexahydroxyflavone, myricetin-3-O-a-L-(2"-galloyl)-arabinopyranoside,
3,9,7,3",.4' 6'-hexahydroxyflavane and (-)-epigallocatechin-(4—8)-(-)-3,5,7,3",4',6'-hexahydroxyflavane.
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chloroform (cif)

Plant material
petroleum ester - chloroform

l 50 % ethanol

amino (2,1-2.20), fatty (2,21

-2.42) acids, 2.43-2.56,2.58-2.75. 278, 2,79-2 85

h 4
L ester v ethylacetate l butanol l water solution
‘ 248, 250, 2.51,253-2.56 | ‘ 2.55,258-2.75,2.78 ‘ ‘ 252,278 ‘ 2.1-2.20.2.50-2.52.2.78-2.85
polyamide (PA) L water - acetone - ethanol
L water l 7:3-6:4 l 5:5-4:6 l acetone l 8:2 L 6:4-5:5 l 37
50, 2.53- 248, 261- 261- 255,
Sl 2.536 2.53-2.56 2.70 2.73 2.58-2.60,
271273
LB:E l?.3 l6:4l6:4 lS:S clf —
water - acetone water - acetone
2.58] 2.58, 2.59] 259, | 2.60 y
2.59 2.60 7:3 l 5:5 i 3:7
clf - ethanol
4 Y 2.55, | 275
l 6:4 L 5:5 ]3.5;3' 274275
‘ 2.69.2.70 ‘ 2714 PA L ater - acetone
| 273 2.71
265 272 l 73 55 55 l 3:7
268 eI —ethanol ‘ 255 ‘ 255.2.74 | 274 | 275 |
Y 7:3-5:5
pC 260 }—‘ :
270
v |
‘ 266 ‘ 267 ‘ ‘ 268 ‘

Scheme of separation of mixture of biologically active compounds, isolated from Zimonium Mill genus plants
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Preclinical study of the “Limonidin® substance

Results of study of the hepatoprotective activity of the "Limonidin® substance

No Test conditions LHP MDA SOD Catalase
) (convent.un/g) | (MM/g) | (convent.un/g) | (convent.un/g)
1 Control 23.9+0.6 1.9+0.1 147.2+3.2 302.2+8 4
I CCly 37.9+0.3 4.2+0.1 21.5+4.6 162.7+4.2
| CCker Lmonidin o9, 0y 95202 | 119228 | 175415

(100 mg/kg)

CCl,+ Silibor | |

= + = +3

IV (200 me/ke) 28.6+2.8 2.7£0.1 122.3+2.2 172.5+3.0
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“Limonidin” action on content of the lactic acid
in tumor and basic organs of rats with sarcoma 45 mmol/g
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OSarcoma 45 + Limonidin

liver

lungs
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kidneys
muscles
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Comparative analysis of antiviral activity of
the “Limonidin” substance with commercial preparations

The effect of
antiviral drugs on the level of

microviruses reproduction:

comparative study

inhibitory activity (in %)

Amphadericin B Oxolinic Ribavinn G6 Control
ontment

The substance Limonidin is indicated as G6, other medical products are Amphotericin B, Oxolinic ointment and Ribavirin.
Mixoviruses used are A/FPV/Rostock/34 and NDV (La Sota).

The substance Limonidin had a higher level of suppression of the influenza and parainfluenza viruses reproduction in
comparison with commercial drugs (Oxolinic ocintment and Ribavirin) and its effect is comparable with that of Amphotericin B.
The sensitivity of the paramyxovirus was greater than that of the orthomyxovirus. Comparison of the level of virus
reproduction, depending on concentration of Limonidin, has shown that its reduction led to the decline of the antiviral activity
of the preparation: at the concentration of 0.025 % suppression of the influenza virus replication was 80 % and that of
Newcastle disease virus — 60%. 13



Action of the substance “Limonidin” (in %)
on the model of ortho- and paramyxoviruses

Concentration of the
preparation

Avian influenza virus
(strain A/FPV/Rostock/34)

Newcastle disease virus
(strain La Sota)

2.5% 100 100
0.25% 100 100
0.025% 80 60

0.0025% 20 20
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MUHUCTEPCTBO 3IPABOOXPAHEHUS
U COUUAJIBHOT'O PABBUTHA
PECITYBJIMKHU KA3BAXCTAH

PETMCTPAIIMOHHOE
YIOCTOBEPEHHUE
PK-JIC-3N2021523

B coorsercrsun ¢ Koaekcom PeenyGankn Kasaxcran «O 310poBLe HAPOAA i CHETEME 3APABOONDAHCHIt»
HACTOACE YAOCTOBCPCHINC BbLIAHO:

Hamsenosanie srazessia perncrpawonioro  [Xumpapn AO
SAOCTOBEPEHMS ‘

CTpana BAMICALIA PETUCTPALHONHOIO KA3AXCTAH
V10CTOBCPCHMS

5 TOM. UTO JCKAPCTBEHHOE CPEACTBO 3aPEriCTPHPOBAHO H PAIPLUICHO K IPHMEHEIHIO B MEMUMICKOT
npaktike Ha reppuropui PecnyGankn Kasaxerau,

Hudoy 0 3aperneTpup JAEKAPCTBEHIOM CpeacTne
Topropoe HamvenoBaue npenapara Tivonann

Mezy HapoAHOE HENATCHTOBAHHOE HA3BAINE

(DI Tt

Jlekapersednas hopma Mopourkn
Daconka Mo 0.1 kr, 0.5 kr, I kr, LS kr, 2 kr, S ke, 10 ke, 1561 6

aBoiinom nakere w3 noamTiaena. CyGeranuis

Koa ATX

COCTaB aKTHBHLIX BEUIECTB Tisionman i

CpOK XpaHenus 3 roaa
Iopstox ornyeka (1o peueniry. Ge3 peueria) bes peuenta
Hudopymauus 0 NDOH3IBOANTENE JERKADCTBEHHOIO CPEACTBA

Tin opraimsaty #am ywactok  [Haumenosanue opraisaiim Crpana
1POH3BOACTBA
Ipoussoaureas Xumdapy AO KASANCTAH
Jlara pernetpaiunt (1ICpeperncTpaiii) 21.07.2015r.
JleHicrrnreanto 10 21.07.2018 .
Howmep npukasa or 21.07.2015 r. Ne559

@.1.0. py! ydap 020 op2aHa

(unu yrionHOMOYeHHO20 nuya)

YIBEPK/IEH
110" kauecTBy

IKCTEPTHU3A NPOBEJAEHA
PI'TI na [IXB «HanmonaneHbiii ueHTp KoOMHTEeTa KOHTPOJIS MEAMLMHCKON H
IKC ,,,,- DCTBEHHBIX CPEICTB, (papMalleBTHYECKON AesATETbHOCTH
i : ’553 M3CP PK
oro Ha3HAuYCHUsS H

u» M3CP PK « A » O7 2015 r.
Ne 558

AHAJIUTHYUECKAA HOPMATHUBHBIN JOKYMEHT

HanmenoBalHe JeKapcTBeHHOl cyOcTaHuHH
Limonidinum

JIHMOHUINH

MHH:

HauMeHOBaHHE H CTPAHA OPTAHH3ALMH - IPOH3BOAHTENN
AO «Xumpapm», Pecnybnuka Kazaxcran

HanMeHOBaHHe H CTPAHA BJIA/EIbIA PErHCTPALHOHHOTO YIOCTOBepeHus
AO «Xumbapm», Pecrybnuka Kasaxcran

HanMeHOBaHHE H CTPAHA OPraHM3allHH - YIIAKOBUIHKA
AO «Xumpapmn», Peciydnuka Kazaxcran
TMpeanonaraemoe npHMeHeHHe

,u."lﬂ HM3rOTOBIIEHHSA HECTECPHIIBHBIX JIEKapCTBEHHBIX TIPETNapaToB

BAH/ PK 42-673-14 Cpok BBeJICHHS YCTaHOBIIEH C

«A’» s 201 57 r.
BeoanTcs BNepBble Cpok JIeficTBHS 110

«?/ » o¥ 201 £ 1.
N3JIAHUE O®HITHAJIBHOE NEPENEYATKA BOCHPELHIEHA
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Technological scheme of tincture "Limonidin"

Tincture “Limonidin”

vl and Il phases of clinical trials were
conducted, which have been approved by the
Pharmacological center;

v’ temporal pharmacopeia article of syrup
“Limonidin” was considered and adopted by the
Pharmacopeia center on 17.03.05;

v industrial regulation on production of tincture
No. 288 was approved at the Ministry of Health
on 29.05.06;

v’ application: anti-inflammatory agent.
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o0l
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Technological scheme of syrup “Limonidin™

Syrup “Limonidin”

| and Il phases of clinical trials were conducted,
which ~ have been approved by the
Pharmacological center;

temporal pharmacopeia article of syrup
“Limonidin” was considered and adopted by the
Pharmacopeia center on 17.03.05;

industrial regulation on production of s ruP No.
2990%v8%_approved at the Ministry of Health on

application: anti-inflammatory agent.
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Technological scheme on production of ointment “Limonidin”

Ointment “Limonidin”

ointment “Limonidin” is included into the
State register of the medicinal preparations of
the Ministry of Health (PA RK 42-1277-08,
Reg. RC-MP-5-No.008739 from 24.11.2008);

temporal pharmacopeia article of ointment
“Limonidin” was approved in MHCSDRK on

05.10.06;

application: anti-inflammatory and antiviral
agent.

ANMMOHUNAUH  saknaman 5o,
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Comparative cost of the ointment “Limonidin” and foreign ointments,

used as references during its clinical trials

No. | Minimum retail price of ointments used as _Retail price of the |
' standards in clinical trials of “Limonidin” ointment “Limonidin
1. | "Bepanten” (France) - 790 tenge (30 g) Original plant domestic ointment
(anti-inflammatory preparation) “Limonidin” — 225 tenge (30 g) (anti-
2. Butadion ointment (Germany) - 270 tenge (20 g) | inflammatory and antiviral agent)
(anti-inflammatory preparation)
3. Ointment Epigen (Spain) - 2500 tenge (5 ml)
(antiviral agent)
| Junren
~ BYTAHMOHR aAal uas
0.1%
PN KpeM Lsyd
e ‘ e : ;")III} el
EenaHTeH . . ' 5 M
AEKCNAHTEHON “a“-‘e“ / ~[BYTAQVOH Toanko vn
émemw KN st - upwenenn X
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Road map

» Validation of analytical procedures, used for the quality
control of the substance “Limonidin” and medicinal

preparations, obtained on its basis .
Final product

» Validation of the technological scheme of production of
the substance “Limonidin” and medicinal preparations,
obtained on its basis

B Industrial manufacturing of the product for

introduction into market .
Conclude a license

agreement
B Commercialization with PC “Romat”

Substance “Limonidin” and medicinal preparations,
obtained on its basis have a high competitive ability in the
field of price, quality and efficacy of the product
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Patents

1. A method for producing an anti-inflammatory, wound healing ointment, based on
vegetable raw material. Preliminary patent RK No. 14987;

2. Agent for the treatment of periodontal disease, erosive and ulcerative lesions of the
oral mucosa. Preliminary patent RK No. 14419;

3. Anti-inflammatory, wound healing pharmacological agent. Preliminary patent RK
No.15257;

4. Pharmaceutical agent that is used in obstetric practice. Preliminary patent RK No.
16151;

5. Hepatoprotective agent. Preliminary patent RK No. 15679;
6. Antioxidant agent. Preliminary patent RK No. 15680;

7. A method for producing a total polyphenol complex roots of Limonium. Preliminary
patent RK No. 14418;

8. A method for producing tincture of the roots of Limonium gmelinii. Preliminary
patent RK No. 17339;

9. Use of the syrup from the roots as Limonium gmelinii agent having antiinflammatory
activity. Preliminary patent RK No. 17338.

21



Thank you
for your attention!



