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21 November 2017 EMA/HMPC/679440/2017 Committee on Herbal Medicinal Products (HMPC)



Overview of comments received on “Reflection paper on Polycyclic Aromatic Hydrocarbons in herbal medicinal products/traditional herbal medicinal products” (EMA/HMPC/300551/2015) Final



Table 1: Organisations and/or individuals that commented on the “Reflection paper on Polycyclic Aromatic Hydrocarbons in herbal medicinal products/traditional herbal medicinal products” (EMA/HMPC/300551/2015) as released for public consultation on 29 June 2016 until 15 December 2016.



Organisations and/or individuals 1



Association of the European Self-Medication Industry (AESGP)



2



European Herb Growers Association (EUROPAM)



30 Churchill Place ● Canary Wharf ● London E14 5EU ● United Kingdom Telephone +44 (0)20 3660 6000 Facsimile +44 (0)20 3660 5555 Send a question via our website www.ema.europa.eu/contact



An agency of the European Union



© European Medicines Agency, 2017. Reproduction is authorised provided the source is acknowledged.



Table 2: Discussion of comments



General comments to draft document Interested



Comment and Rationale



Outcome



AESGP represents the manufacturers of non-prescription medicines of either



HMPC noted the supportive comments from the



chemical or herbal origin at European level. It counts 29 national associations



interested parties and welcomed the stepwise approach



and 25 associate members. Through its national and associate members, it



proposed by IPS as well as the willingness to contribute



represents many small and medium-sized companies operating in the self-care



to the collection and sharing of data.



party AESGP



sector.



It is also evident from the comments that, at present, the data available on levels of contamination found in



General comments



herbal medicinal products (HMPs) is limited and is not yet sufficient to serve as a basis for discussion on the need for introduction of appropriate controls. However,



In principle we welcome the draft document as a starting point to promote the discussion on PAHs in herbal substances, herbal preparations and herbal medicinal products. The manufacturers act responsibly on the basis of a risk assessment. If applicable, testing of selected relevant products for PAHs is performed and necessary measures are introduced. EUROPAM



taking into account the existing regulations in the food sector (including established limits and testing requirements) the HMPC will consider introducing information/consideration of potential PAH contamination in the framework of the revision of the quality guidelines for HMPs.



EUROPAM, the European Herb Growers Association, represents the interests of



HMPC noted the supportive comments from the



European primary producers of perfumery, aromatic and medicinal plants of



interested parties and welcomed the stepwise approach



which a large part of the raw material is used for herbal medicinal products.



proposed by IPS as well as the willingness to contribute



Thus, all kinds of quality criteria including the assessment of potential



to the collection and sharing of data.



contaminants are of high importance for our association. The producers act responsible on the basis of a risk assessment.



It is also evident from the comments that, at present, the data available on levels of contamination found in herbal medicinal products (HMPs) is limited and is not



EUROPAM welcomes the reflection paper as a starting point to initiate the



yet sufficient to serve as a basis for discussion on the need for introduction of appropriate controls.
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Interested



Comment and Rationale



Outcome



discussion on PAHs in herbal substances, herbal preparations and herbal



However, taking into account the existing regulations in



medicinal products. People are exposed to very high levels of PAH by certain



the food sector (including established limits and testing



food products and cooking habits (grill) and smoking. Therefore, we agree to



requirements) the HMPC will consider introducing



limit any possible other contamination to the lowest level that can be practically



information/consideration of potential PAH



achieved.



contamination in the framework of the revision of the



party



quality guidelines for HMPs. The (direct) drying process of starting materials was identified as one of the main sources of PAH contamination. In direct drying, exhaust fume from combustions of the heating source comes into direct contact with the dried product whereas the use of heat-exchangers in indirect drying avoids a direct contact with the product. EUROPAM developed over the last decades a good agricultural and wild collection guideline in which direct drying has been specifically mentioned as bad practice (EUROPAM, 2010): “When drying with oil, the exhaust fumes must not be reused for drying. Direct drying should not be allowed except with butane, propane, or natural gas.” The majority of our members already changed from direct to indirect drying. We are convinced that this measure significantly decreased the level of PAHs in our products.



However, drying is not the only process influencing PAH levels and even in some products regarded as unproblematic outliers may occur (as demonstrated by Schulz et al., 2014 with peppermint). Often, the source of PAH contamination in those outliers is difficult to determine. Therefore, EUROPAM started recently collecting analysis data to verify publications with limited sample numbers and to identify so far unknown sources of contamination, but we are not in a situation to share this data at the present time, mainly because the dataset is too small and not yet representative for the European production.



Overview of comments received on “Reflection paper on Polycyclic Aromatic Hydrocarbons in herbal medicinal products/traditional herbal medicinal products” (EMA/HMPC/300551/2015) EMA/HMPC/679440/2017



Page 3/13



Interested



Comment and Rationale



Outcome



party EUROPAM suggests to continue collecting data about PAH occurrence in starting material as well as in finished herbal products in a more systematic way to come to sound conclusions and (if necessary) to actions. Especially the transfer rates into herbal products should be taken into account and closely examined. It is also important to consider environmental PAH contamination where producers can take no influence. The European herb growers are willing to contribute in the future to systematically coordinated efforts.



References •



EUROPAM, 2010. Guidelines for Good Agricultural and Wild Collection



Practices for Medicinal and Aromatic Plants (GACP-MAP). Available at http://www.europam.net/documents/gacp/EUROPAM_GACP_MAP_8.0.pdf (Accessed 18.11.2016). •



Schulz, C.M., Fritz, H., Ruthenschrör, A. (2014): Occurrence of 15 + 1



EU priority polycyclic aromatic hydrocarbons (PAH) in various types of tea (Camellia sinensis) and herbal infusions. Food Addit Contam Part A Chem Anal Control Expo Risk Assess. 31:1723-1735. Doi: 10.1080/19440049.2014.952785.
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Specific comments on text Section



Interested



number and



party



Comment and Rationale



Outcome



Regulation 1881/2006 (EC) has recently set maximum levels



Agreed



heading 2.4 Legislative framework



AESGP



for benzo(a)pyrene and PAH4 in dried herbs, spices and food supplements of respectively 10.0 and 50.0 µg/kg. As regards “dried herbs”, the Regulation does expressively not include herbs for preparation of herbal infusions [1] since it has been



These findings should be confirmed by experimental data relevant to the specific mode of preparation of infusions/herbal aqueous extracts of HMPs.



shown in experimental studies that transfer rates of PAH16 into hot water infusions are very low:



In a publication [2] PAH were analysed in 91 tea and herbal infusion samples. The levels of PAHs ranged from below 0.5 (LOQ) to 460 μg/kg, with a median of 4.7 μg/kg and a mean of 39 μg/kg for benzo(a)pyrene, and from below 1.0 (LOQ) to 2700 μg/kg, with a median of 39 μg/kg and a mean of 250 μg/kg for total PAH. For the brews prepared under normal house preparation (20 g material in 2 L boiling tap water for 10 min), it was shown none of the examined PAH could be detected above the LOQ. With an extended brewing time of 30 min, a transfer rate between 0.25 % and 0.52 % was determined, resulting in PAH levels which did not even exceed the maximum limits of the European Union Directive for drinking water. In conclusion, transfer rates of PAH into infusions of medicinal herbs as well as into aqueous extracts are reasonably expected to be very low.
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Section



Interested



number and



party



Comment and Rationale



Outcome



Background PAH exposure from food, drinking water and other



Agreed



heading AESGP



sources



Knowledge of growing conditions of the medicinal



In 2008, EFSA [3] published estimates of foodborne PAH



plants and processing conditions of the herbal



exposure based on occurrence data from roughly 10,000



substances/preparations would, together with a body of



samples of 33 food categories. 50 % of the samples contained



data from analytical testing, serve as the basis for a



benzo(a)pyrene (plus other PAH) while 30 % of the samples



risk based approach to the issue.



did not contain benzo(a)pyrene but other PAH. On average, benzo(a)pyrene accounted for ca. 30 % of the total PAH content. EFSA estimated an average daily exposure for PAH4 of 1,168 ng/day and 2,068 ng/day for high consumers. 95th percentile estimates for high consumers reached 4,486 ng PAH per day.



EFSA concluded that food is by far the most important source of PAH exposure for non-smokers. For smokers, smoking may contribute significantly to overall PAH intake.



Due to the intake of only small daily doses of herbal drugs/preparations as compared to food, the contribution of herbal medicinal products to the overall human PAH exposure is reasonably expected to be small. Consumption of 200 g smoked meat (limit according to Regulation 1881/2006 (EC) as amended: 30 µg/kg PAH4) will provide an intake of 6 µg PAH4. Assuming a daily dose of 3 g, the same amount could be reached by consumption of an herbal powder with a content of
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Section



Interested



number and



party



Comment and Rationale



Outcome



heading 1,998 µg/kg of PAH4. Obviously such levels are far above what can reasonably be expected for most medicinal herbs. An exception is mate leaf, an herbal drug known to be produced in a process involving application of unshielded fire.



It will be important to establish a representative body of data and replace assumptions on the occurrence of PAH in herbal substances/preparations – however reasonable they may be – by knowledge. In the light of common PAH background exposure levels from food, this does not appear to be a matter of urgency and should thus allow for a systematic and controlled proceeding including collection of data as a first step.



There is no doubt that PAH, being genotoxic carcinogens, should be as low as reasonably achievable in any product. There is currently no basis for defining limits for PAH in herbal substances/preparations for use in herbal medicinal products. Limits established recently for benzo(a)pyrene and PAH4 in dried herbs, spices and food supplements are not directly transferable to herbal substances or herbal medicinal products. It is also not clear on which empirical and/or toxicological basis they have been established. If it had been done on an empiric basis, the plants represented may not be comparable with the plants relevant for medicinal use. In addition, herbal preparations used for medicinal purposes differ from those used as food ingredients. Moreover, their intake levels and Overview of comments received on “Reflection paper on Polycyclic Aromatic Hydrocarbons in herbal medicinal products/traditional herbal medicinal products” (EMA/HMPC/300551/2015) EMA/HMPC/679440/2017
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Section



Interested



number and



party



Comment and Rationale



Outcome



heading duration of use differ considerably from those representing the food (supplement) use of herbs. Moreover, due to the low transition rate of PAH into herbal infusions as well as into aqueous extracts, the risk of relevant contamination of these preparations with PAH can be regarded as low. The same applies to homeopathic and anthroposophic medicinal products due to the low transition rate of PAH into mother tinctures [4,5] as well as the dilution factor.



Taking into account the utilization of limited resources to perform testing, we would recommend to first build up a reliable data source to evaluate whether or not and/or to which extent for which herbs/preparations regulatory action is required beyond the approach depicted above. Based on experience gathered from the case of pyrrolizidine alkaloids (PA) establishing a solid data base will require some years in order to be sufficiently representative. AESGP



First Step: Risk based approach



Agreed



With regard to potential PAH contamination, an individual risk assessment should be performed. This should take into account major potential sources for PAH in herbal substances/preparations which are probably similar to those for food of vegetable origin: contaminated soil, combustion of wood or fossil fuels for the generation of heat for drying Overview of comments received on “Reflection paper on Polycyclic Aromatic Hydrocarbons in herbal medicinal products/traditional herbal medicinal products” (EMA/HMPC/300551/2015) EMA/HMPC/679440/2017
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Section



Interested



number and



party



Comment and Rationale



Outcome



heading processes in product vicinity, drying/roasting of herbal materials by direct application of open fire, PAH emitting industrial processes close to cultivation/drying areas or – not least predominant domestic coal heating. For herbal preparations the dilution factor (of the starting material) should also be considered. If in specific cases the risk assessment leads to the conclusion that PAH contamination is expected to occur regularly at significant levels or occasionally at very high levels measures should be initiated to reduce frequency and levels of PAH occurrence. (Note: While certain changes of production processes or cultivation areas may seem easily manageable from a mere technical point of view, they are not as such in real life. Such changes may require high investments into machinery and infrastructure as well as time for process implementation and for education and training of personnel).



Where risk assessment leads to the conclusion that potential sources of PAH contamination can be excluded and thus risk for PAH contamination is negligible or low, routine testing is not required. AESGP



Second Step: Data collection



Agreed



The available scientific literature provides some publications on PAH occurrence in (medicinal) herbs or extracts. These sources Overview of comments received on “Reflection paper on Polycyclic Aromatic Hydrocarbons in herbal medicinal products/traditional herbal medicinal products” (EMA/HMPC/300551/2015) EMA/HMPC/679440/2017
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Section



Interested



number and



party



Comment and Rationale



Outcome



heading cover a broad variety of approaches to sample preparation and analytical methodology and PAH coverage ranges from PAH4 to PAH16 or more. While results are reported for a large range of different herbs and preparations, only few data are available for each single herb and only some of the herbs are of significant importance for the European herbal medicinal products market. Data shows that PAH contamination may be both relatively high and frequent in some herbs while other herbs do not seem to be affected at all. Therefore, it is at present not possible to draw sound conclusions from this published data as regards the relevance in general of PAH for herbal drugs/herbal preparations/herbal medicinal products.



Companies represented in our German member association BAH have recently started to test herbal substances and herbal preparations. However, further research is necessary in order to identify under which production conditions and in which herbal drugs from which origins PAH can occur. Establishing a sufficiently representative and conclusive body of data will require an analytical screening of herbal substances and herbal preparations based on an agreed coverage of PAH congeners and an agreed setting of methodological parameters and performance criteria. In the absence of pharmaceutical guidance documents covering specifically herbal drugs/preparations the principles established for PAH analysis in food based on Commission Regulations (EC) 333/2007 and (EC) 836/2011 [6,7] should be applied. When sufficient Overview of comments received on “Reflection paper on Polycyclic Aromatic Hydrocarbons in herbal medicinal products/traditional herbal medicinal products” (EMA/HMPC/300551/2015) EMA/HMPC/679440/2017
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Section



Interested



number and



party



Comment and Rationale



Outcome



heading knowledge about a potential correlation between origin/production process and findings is available, respective data can be submitted. Where risk assessment leads to the conclusion that potential sources of PAH contamination can be excluded and thus risk for PAH contamination is negligible or low, routine testing is not required. AESGP



Conclusion and recommendation



Agreed



Today, PAH are ubiquitous contaminants of our environment and food. Based on monitoring results, food is considered the most relevant source of PAH exposure for the common consumer – even for low or average consumers of those food items with particularly high PAH content. Given the common knowledge on possible PAH sources and some published data, it is reasonable to assume that PAH may possibly occur at significant levels in some herbs used for medicinal purposes, too. Therefore, it would appear advisable for the herbal medicinal products industry to draw attention to this matter by performing an assessment of the risk of PAH occurrence for herbal drugs/preparations and to collect data on PAH occurrence in herbs/herbal preparations in a systematic, coordinated approach in order to establish within a reasonable timeframe an authoritative body of data which can serve as a basis for further conclusions and, where necessary, action.
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Section



Interested



number and



party



Comment and Rationale



Outcome



heading References [1]



COMMISSION REGULATION (EU) 2015/1933 of 27



October 2015 amending Regulation (EC) No 1881/2006 as regards maximum levels for polycyclic aromatic hydrocarbons in cocoa fibre, banana chips, food supplements, dried herbs and dried spices. Official Journal of the European Union No. L 282/11 of 28 October 2015. http://eur-lex.europa.eu/legalcontent/EN/TXT/?uri=uriserv%3AOJ.L_.2015.282.01.0011.01.E NG [2]



Schulz CM, Fritz H, Ruthenschrör A. Occurrence of 15 +



1 EU priority polycyclic aromatic hydrocarbons (PAH) in various types of tea (Camellia sinensis) and herbal infusions. Food Additives & Contaminants Part A; 2014:1-12. (attached) [3]



EFSA (European Food Safety Authority), Scientific



Opinion of the Panel on Contaminants in the Food Chain on a request from the European Commission on Polycyclic Aromatic Hydrocarbons in Food. The EFSA Journal, 2008, 724: 1-114. [4]



IUPAC. Solubilty Data Series. Volume 58. Polycyclic



aromatic hydrocarbons: binary non-aqueous systems. Part I: Solutes A-E. Oxford University Press 1995 (attached). [5]



Yap CL, Gan S, Ng HK. Evaluation of solubility of
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Section



Interested



number and



party



Comment and Rationale



Outcome



heading (attached) [6]



COMMISSION REGULATION (EC) No 333/2007 of 28



March 2007 laying down the methods of sampling and analysis for the official control of the levels of lead, cadmium, mercury, inorganic tin, 3-MCPD and polycyclic aromatic hydrocarbons in foodstuffs. Official Journal of the European Union No. L 88/29 of 29 March 2007. http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:20 07:088:0029:0038:DE:PDF [7]



COMMISSION REGULATION (EU) No 836/2011 of 19



August 2011 amending Regulation (EC) No 333/2007 laying down the methods of sampling and analysis for the official control of the levels of lead, cadmium, mercury, inorganic tin, 3-MCPD and benzo(a)pyrene in foodstuffs. Official Journal of the European Union No. L 215/9 of 20 August 2011. http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:20 11:215:0009:0016:DE:PDF Where risk assessment leads to the conclusion that potential sources of PAH contamination can be excluded and thus risk for PAH contamination is negligible or low, routine testing is not required.



Overview of comments received on “Reflection paper on Polycyclic Aromatic Hydrocarbons in herbal medicinal products/traditional herbal medicinal products” (EMA/HMPC/300551/2015) EMA/HMPC/679440/2017



Page 13/13



























[image: Polycyclic aromatic hydrocarbons]
Polycyclic aromatic hydrocarbons












[image: Polycyclic aromatic hydrocarbons in the soils of a densely populated ...]
Polycyclic aromatic hydrocarbons in the soils of a densely populated ...












[image: Thermal Removal of Polycyclic Aromatic Hydrocarbons from ...]
Thermal Removal of Polycyclic Aromatic Hydrocarbons from ...












[image: Reflection paper on anthelmintic resistance - European Medicines ...]
Reflection paper on anthelmintic resistance - European Medicines ...












[image: Reflection paper on anthelmintic resistance - European Medicines ...]
Reflection paper on anthelmintic resistance - European Medicines ...












[image: Reflection paper on physical frailty - European Medicines Agency]
Reflection paper on physical frailty - European Medicines Agency












[image: Reflection paper on non-spontaneous AE reports - European ...]
Reflection paper on non-spontaneous AE reports - European ...












[image: Reflection paper on the dissolution specification for generic solid oral ...]
Reflection paper on the dissolution specification for generic solid oral ...












[image: Reflection paper on the chemical structure and properties criteria to be ...]
Reflection paper on the chemical structure and properties criteria to be ...












[image: Diffusion of hydrocarbons in confined media - Indian Academy of ...]
Diffusion of hydrocarbons in confined media - Indian Academy of ...












[image: Reflection on Martha Nussbaum's Work on ...]
Reflection on Martha Nussbaum's Work on ...












[image: Polynuclear Aromatic Hydrocarbons.pdf]
Polynuclear Aromatic Hydrocarbons.pdf












[image: Diffusion of hydrocarbons in confined media - Indian Academy of ...]
Diffusion of hydrocarbons in confined media - Indian Academy of ...












[image: CVMP reflection paper on the risks that should be considered prior to ...]
CVMP reflection paper on the risks that should be considered prior to ...












[image: Community herbal monograph on Cimicifuga racemosa - European ...]
Community herbal monograph on Cimicifuga racemosa - European ...












[image: Study Abroad Reflection Paper I would have never ...]
Study Abroad Reflection Paper I would have never ...












[image: Functionally substituted aromatic aldehydes as reagents in ... - Arkivoc]
Functionally substituted aromatic aldehydes as reagents in ... - Arkivoc












[image: On the Kosnita Point and the Reflection Triangle]
On the Kosnita Point and the Reflection Triangle












[image: Chlorinated Aromatic Compounds in a Thermal ... - Semantic Scholar]
Chlorinated Aromatic Compounds in a Thermal ... - Semantic Scholar















Reflection paper on Polycyclic Aromatic Hydrocarbons in herbal ...






Nov 21, 2017 - With regard to potential PAH contamination, an individual risk assessment should be performed. This should take into account major potential sources for PAH in herbal substances/preparations which are probably similar to those for food of vegetable origin: contaminated soil, combustion of wood or fossil ... 






 Download PDF 



















 144KB Sizes
 11 Downloads
 217 Views








 Report























Recommend Documents







[image: alt]





Polycyclic aromatic hydrocarbons 

Consider a population of ammonia (NH3) molecules that are all in the upper energy inversion sub-level of the (J, K) = (1,1) backbone level at time t = 0; we will denote this state (1,1,1), and the lower energy inversion sub-level as (1,1,0). The ener














[image: alt]





Polycyclic aromatic hydrocarbons in the soils of a densely populated ... 

Polycyclic aromatic hydrocarbons in the soils of a dens ... isks the Campania Plain (Southern Italy) case study.pdf. Polycyclic aromatic hydrocarbons in the soils ...














[image: alt]





Thermal Removal of Polycyclic Aromatic Hydrocarbons from ... 

This is a paper distributed under the terms of the Creative Commons ... (sum of the 16 PAH defined by the US Environmental Protection Agency EPA) of three ...














[image: alt]





Reflection paper on anthelmintic resistance - European Medicines ... 

Apr 21, 2017 - Due to advances in molecular technology, mechanisms of ..... Research and education .... Drugs and Drug Resistance 5: (2015) 163-171.














[image: alt]





Reflection paper on anthelmintic resistance - European Medicines ... 

Apr 21, 2017 - various factors including the detection limit of the method, the number of animals per group, the host species, and the level of egg excretion by ...














[image: alt]





Reflection paper on physical frailty - European Medicines Agency 

Jan 9, 2018 - settings, as the 70-item scale is cumbersome. - Fried criteria28 also require more time, equipment and expertise than SPPB, and further limitations ... surgery.38,39 Walking requires strength, coordination and balance, thus placing dema














[image: alt]





Reflection paper on non-spontaneous AE reports - European ... 

May 19, 2016 - 10 reports (peer-reviewed literature, internet and social. 11 media). 12. Table of ... 2.3 MAH hosted websites and social media accounts .














[image: alt]





Reflection paper on the dissolution specification for generic solid oral ... 

Aug 10, 2017 - 6. 2.1.4. Only batches with acceptable in vivo behaviour included in pharmaceutical .... bioequivalence study of a generic vs. a reference drug product. 1.2.4. .... the point estimates for Cmax plus the respective 90% confidence.














[image: alt]





Reflection paper on the chemical structure and properties criteria to be ... 

Jul 13, 2017 - the evaluation of New Active Substance (NAS) status of chemical .... must be dissociated from the assessment of the scientific data submitted in ...














[image: alt]





Diffusion of hydrocarbons in confined media - Indian Academy of ... 

e-mail: [email protected]. Abstract ... confined systems are barely understood unlike in the case bulk fluids. .... changes from that of the bulk benzene.














[image: alt]





Reflection on Martha Nussbaum's Work on ... 

Reflection on Martha Nussbaum's Work on. Compassion from a Buddhist Perspective. Maria Vanden Eynde. Faculty of Theology. Moral Theology Section.














[image: alt]





Polynuclear Aromatic Hydrocarbons.pdf 

Sign in. Loadingâ€¦ Whoops! There was a problem loading more pages. Retrying... Whoops! There was a problem previewing this document. Retrying.














[image: alt]





Diffusion of hydrocarbons in confined media - Indian Academy of ... 

understood to a good degree due to investigations carried out during the past decade ... interesting insights into the influence of the host on rotational degrees of ...














[image: alt]





CVMP reflection paper on the risks that should be considered prior to ... 

Sep 8, 2016 - However, it should also be noted that in all these cases previous experiences on these types of vaccines had already been gathered by ...














[image: alt]





Community herbal monograph on Cimicifuga racemosa - European ... 

Nov 25, 2010 - LT (lietuviÅ³ kalba):. LV (latvieÅ¡u valoda): Sudrabsveces saknenis. MT (malti): RiÅ¼oma tal-KoÄ§ox. NL (nederlands): Zilverkaars. PL (polski): ...














[image: alt]





Study Abroad Reflection Paper I would have never ... 

During a visit to the Jade Museum in San Jose, a man took it upon himself to discuss the different stones on display with me in Spanish. As he discovered how rusty my Spanish skills were, he spoke slowly until I could understand what he was explainin














[image: alt]





Functionally substituted aromatic aldehydes as reagents in ... - Arkivoc 

Aug 23, 2017 - Thioanalogues of glycolurils have already been recognized as substrates for the template-directed crossed-Claisen condensation,. 8-11 building blocks for the synthesis of semithiobambusurils,. 12 organocatalysts for N-Boc protection of














[image: alt]





On the Kosnita Point and the Reflection Triangle 

Apr 18, 2003 - tion of O in N. For an arbitrary point P on the minor arc of the circle N(R. 2. ) inside O(R), let (i) A be the ... E-mail address: darij [email protected].














[image: alt]





Chlorinated Aromatic Compounds in a Thermal ... - Semantic Scholar 

Feb 19, 2010 - measured in 2 min in quick-scan mode. EXAFS .... Jade 6j software (Rigaku, Japan) contained within the. International Centre for Diffraction Data powder diffraction file. FT-IR Spectroscopy. The carbon surface of and the chemical form 


























×
Report Reflection paper on Polycyclic Aromatic Hydrocarbons in herbal ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















